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CHAPTER I 
INTRODUCTION 
Rationale.—- There can be no doubt that primary education in 
Nigeria, as in the other parts of West Africa, has paid far too much 
regard to the content and treatment traditionally associated with the 
English elementary school and far too little to the Nigerian environ¬ 
ment and to the material which has reality and meaning for the children 
because it is within their experience. The most immediately obvious 
sign of this attachment is to be found in the curriculum offering in 
Arithmetic, in the contents and materials in school textbooks and even 
in the overall school organization. In organization, the old "Standards" 
classification is still in use. Infants are organized in "classes" but 
the juniors are organized in "standards." This organization is based 
on the assumptions that the function of the primary school is to insert 
a certain definite corpus of factual knowledge into all children, that 
this corpus of knowledge can be easily divided into smaller units each 
of which can be inserted into a child in a year; and that each child can 
and should assimilate each of these annual units at the same age and at 
the same pace as all other children. The vast majority of "those con¬ 
cerned with primary education in Nigeria base their actions on the 
validity of the above assumptions - from the administrator who decides 
the corpus of knowledge to be inserted into Standard 1, through the 
training colleges, to the teacher actively engaged in the insertion of 
1 
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this knowledge into his passive class. 
The "West Africa Study Group," in recognition of the existing 
conditions in West African schools expressed the view that the reform 
of the curriculum which is so much needed does not necessarily involve 
the introduction of any new subjects which seem to be particular or 
valuable in African conditions.^" They felt that it must be accompanied 
by a reform of organization and of teaching methods. The group thought 
that the need for this reform was recognized by many African teachers 
and school managers. The first of these reforms, it is to be hoped, 
will make possible, and the second will make inevitable, a review of 
the material from which the curriculum is built. 
The arithmetic that we teach children in our schools today, Wheat 
maintains, is a number system that has been perfected by the race over 
2 
a long period of time from very crude beginnings. In order to under¬ 
stand thoroughly our present number system, he goes on to say, it is 
desirable to have a reasonable acquaintance with the beginnings of 
numerical thinking among primitive peoples and with some of the main 
steps that were taken by the race in its passage from those early 
crude beginnings to our present highly complex science of mathematics. 
Arithmetic is the foundation of all mathematics, pure 
or applied. It is the most useful of all sciences, and there 
is, probably, no other branch of human knowledge which is more 
widely spread among the masses.3 
^African Education, A Study of Educational Policy and Practice in 
British Tropical Africa, The Nuffield Foundation and The Colonial Office, 
1953, pp. 19-20. 
2 
Harry Grove Wheat, The Psychology and Teaching of Arithmetic 
(Boston: D. C. Heath & Co., 1937), p. h7U. 
■^Tobias Dantzig, Numbers, the Language of Science (New York: 
The McMillan Co., 1937), p. 13. 
3 
The importance of measurement as shown by its use in science, 
industry and business ought not be overlooked by a teacher in his search 
for worthwhile learning activities in Mathematics. Unfortunately, the 
conventional teaching of measurements has often encouraged the pupil to 
use methods of thinking that were not logical and methods of treating 
data that were inconsistent, 
A teacher who tells pupils that ff is exactly equal to 22/7 or 
fails to show its approximativeness is overlooking an ideal situation 
to stimulate students to convince themselves through illustrations 
that measurements are approximate 
The importance of weighing and measuring cannot be over emphasized. 
Adults and children alike are apt to encounter them at one time or the 
other. It is therefore necessary that our children be taught how to 
measure or weigh things correctly and meaningfully. Lord Kelvin, 
speaking about measurement once said: "When you can measure what you 
are speaking about and express it in numbers, you know something 
about it.'^ 
The writer would like to take sides with Wheat in that Measures 
and weights should be considered from the standpoints of their place 
in the curriculum in Arithmetic, of their historical development and 
present characteristics, of the demands they make upon the individual 
who sets out to understand them, of the difficulties pupils encounter 
in trying to learn them, of the progress of pupils in dealing with them, 
\l* M. Jackson, Thinking About Mathematics (Atlanta: Atlanta 
University, 19U5), p. 37. 
2 
Lee E Boyer, Mathematics a Historical Development (New York: 
Henry Holt and Co., 19h5)> p. 2. 
and of the influence they exert upon the methods of thinking of the 
modem wo rid. ^ It is only through such considerations that the child 
can benefit from the study of this aspect of Arithmetic. 
One of the considerations to take the attention of the teacher 
who gives thought to measures and weights is their place in the curri¬ 
culum. Although not logically the first question to be asked about 
them, yet actually the first one to occur to the teacher, whose major 
interest is to keep the work of the school moving steadily ahead, is 
the questions '‘When shall we begin teaching measures and weights?" 
In answer-to the above question, Wheat says that the study of 
weights and measures should be delayed until the pupil has acquired 
by other means the ideas of number relations that appear in them and 
2 
that help to make them understandable and useable. 
The study of measures, Morton holds, begins very properly in the 
first grade. In an informal manner first-grade pupils learn to tell 
the day of the week and the day of the month; the value of our common 
coin and how to distinguish them; the meaning of a cupful, spoonful, 
etc., and to make comparisons between articles to tell which is longer 
or shorter, larger or samller, heavier of lighter, etc. This type of 
activity is continued in the second and third grades and additional 
3 
items of information and further skills with measures are acquired. 
The question of grade placement of measures and weights Wheat 
says, can be answered in another way. If we turn our attention to the 
^Wheat, op. cit., p. U7Î>. 
Stfheat, op. cit., p. U72. 
3 
Robert L. Morton, Teaching Arithmetic in the Intermediate Grades 
(Newark, New Jersey* Silver Burdett & Go., 1927), p. 273* 
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Historical development of measures and weights and to the characteristic 
features of their present state of development, we find that diversity 
is the outstanding characteristic of measures and weights in their 
early stages of development, and that comparative uniformity charac¬ 
terizes their present stage of development and that they appear in 
well established relations in the situations of modern life.^ 
Finally, it is the earnest desire of the writer to endeavor to 
trace the early history of measures with particular reference to those 
employed by some tribes in Nigeria, to examine the place of weights and 
measures in the curriculum of Nigerian Elementary Schools and to offer 
suggestions for more effective treatment of this subject. 
Definition of Terms.— Certain terms used throughout this research 
are defined hereunderî 
1. "Development1* refers to the gradual unfolding of the systems 
of weights and measures. 
2. "Weights and Measures" refer to that aspect of Arithmetic 
that deals with the determination and calculation of mass, 
length and time. 
3. "Curriculum" refers to the experiences within and outside the 
classroom provided for the child by the school. 
U. "Elementary School" ’ refers to an institution where pupils 
receive regular instruction during the first eight years 
of school life with a break after the first four years. 
Evolution of the Problem.— This problem evolved out of a situation 
peculiar to Nigeria. Recently, there have been series of attacks on 
modern education and teachers. Raeff attacking American Education 
asserts : 
Two things are fundamentally wrong with American Education. 
\heat, op. cit., p. kl& 
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It does not train for mental work and it teaches little. 
The trouble with American schools, especially high schools, 
is that they seldom force the students to make efforts. 
They do not accustom him to systematic, constant and hard 
work. Instead of providing a well integrated and logically 
complete curriculum, our high schools are like cafeterias, 
offering discrete fragments of modern knowledge, not related 1 
to each other, not grounded in any serious common foundation. 
More could be said on the same line about Nigerian education. Complaints 
from parents are common-place. The curriculum needs an overhaul and the 
schools need more trained teachers. The Education Department no doubt 
recognizes this fact, for a report compiled in 1952-1953 by the 
Director of Education had this to says 
The chief weakness in school staff at present is in the 
lower classes of Senior Primary Schools, a weakness which can 
only be eradicate^ by professional training for the teachers 
in those classes. 
The Director in the same report recognized what he called, "The great 
handicap which the regions are facing at the moment namely, the 
shortage of trained Mathematics teachers." 
Hanson criticizing American School teachers asserts: 
Wherever one looks or listens in the "great debate," the 
rote charge is made that teachers have studied too little content 
and too much method; there is too little *know-what" and too 
much "know-how" and "know-why."3 
This, unfortunately still, is not the case in Nigerian Schools for not 
only is there too little "know what" but also very little "know how" 
"*Mare Raeff, "We Do Not Teach Them How To Think," N. Y, Times 
Magazine (January 26, 1958), p. 7» 
2 
Report of the Department of Education, (April, 1952 - March, 1953), 
p. 17, Article U7* 
3 
Abel A. Hanson, "Too Much Method in Education," N. E, A. Journal 
XLVIII, No. k (April, 1959), p. 20. 
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and “know why." It is this that has motivated the writer to undertake 
research in this very important phase of Arithmetic - Weights and 
Measures, with a view to analyzing the curriculum content on weights 
and measures as recommended by the Education Department of Nigeria and 
offering concrete suggestions for the improvement of instruction in 
these areas. It is only by so doing that our teachers can be made to 
achieve what Dr. Stein in "Children Discover Arithmetic" XIX calls the 
goal of Primary School Arithmetic: 
The primary teaching problem is how to make every child 
simultaneously discover and inheritor of a set of concepts, so 
that he like Newton, 'stand on the shoulders of giants,' but 
with a feeling of having climbed there willingly himself rather , 
than having been perched periously where he has no hold or balance. 
Statement of the Problem.— The problem involved in this study was 
to survey the development of weights and measures, to analyze the curri¬ 
culum content on weights and measures recommended for the Elementary 
Schools by the Education Department of Nigeria; and to offer suggestions 
and recommendations, as derived from the interpretation of the data, 
for general improvement of the Teaching of Weights and Measures in 
Nigerian Elementary Schools. 
Purpose of the Study.— The purpose of this study was to survey the 
historical development of weights and measures with particular reference 
to that of Nigeria, to examine the place of the C. G. S. System in the 
curriculum of Nigerian Elementary Schools, and to offer suggestions and 
recommendations for a more effective and meaningful approach to the 
teaching of this aspect of Arithmetic. Specifically, the study attempted 
"'‘Stein, Children Discover Arithmetic, XIX, (London: Harrp Press, 
19U0). p. 17. 
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to answer the following questions s 
1. What were the measures adopted for use by most Nigerian tribes 
after the Slave Trade? 
2. Was there to be found in the lives and activities of the people 
of Nigeria any evidence of a knowledge of measures prior to 
the advent of Western Civilization in relation to (a) Trade and 
Commerce, (b) Architecture and Arts, (c) Folk-lore and fairy 
tales, (d) Agriculture, (e) Time, and (f) Money? 
3. To what extent have the early forms of measures adopted after 
the slave trade been utilized meaningfully to unify in the 
children, their concepts of Western measures and Nigerian 
measures? 
U. In the present curriculum as outlined by the Education Depart¬ 
ment of Nigeria what position is held with respect to memori¬ 
zation of tables of weights and measures? 
5. Are reduction and conversion problems encouraged? 
6. Are the textbooks in use for Arithmetic in Nigerian Elementary 
Schools suitable? What basic instructional methods or pro¬ 
cedures do the textbooks seem to advocate? 
7* To what extent may the teaching of the C.G.S. System be 
recommended in Nigerian Elementary Schools? 
8. What recommendations may be made for the improvement of 
teaching in the area of weights and measures? 
Locale of the Study,— The scene of operations on which this study 
is based is a country which is bigger than Texas and New Mexico 
together.^" This is a country called Nigeria. 
The land we call Nigeria is not the same today as it was fifty 
ye§rs ago. It has changed. After all, history is the story of the 
movements of peoples, of changes in their way of living, of changes in 
their way of thinking. Nigeria has seen many such changes in the past, 
for long ago it was under the waters of the sea. Then it was pushed up 
and became dry land. The forefathers of the people who now live in 
^African Education, op. cit., p. 1 
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Nigeria came from other lands. The habits, skills and beliefs of the 
people who live in Nigeria have changed and are changing. 
No one knows when the ancestors of the peoples who now live in 
Nigeria came into the country and from where they came. No one knows 
the original homes of the people of Nigeria. 
For some thousands of years Africa, particularly West Africa, had 
been the main home of the various Negro peoples. During all that time, 
peoples from the colder or more barren countries have been moving in 
from Asia. They pushed the inhabitants farther South or Westwards into 
the forests and swamps of the West Coast. The wars which led to the 
break-up of the Sudanic empires of Ghana, Mali, and Songhai (A.D. 1000 - 
l600) drove others from the western Sudan, from the grasslands lying 
within the great "Niger bend." They took refuge in the dark green 
forests of the west coast pushing the existing inhabitants into the 
swamps along the shore. 
The new comers seem to have intermarried with the older inhabitants, 
producing the different types of people found in Nigeria today, e.g. the 
Hausa, The loruba, the Ibos, the Ibibios, the Annangs, etc., etc. 
The southernmost tip of Nigeria is about 10° away from the equator. 
It is the largest country in West Africa. It has a population of about 
35 million and an area of 372,67U square miles. 
There are over 200 tribes in Nigeria, each with its own language 
and each being all that is left of what once may have been a large nation.^" 
1 
Ltd., 
J. D. Clarke, A visual History of Nigeria (London: Evans Bros 
1956), pp. h-f. 
• > 
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Nigeria is chiefly an agricultural country though in recent years 
she has tried to open up some industries and is steadily improving her 
oil production. 
Period of Study.-- This study was conducted during the 1959-1960 
school year. 
Limitations of the Study.— This study was limited to weights and 
measures even though it is clearly evident that there are other aspects 
of Arithmetic teaching that receive equally poor treatment in our schools. 
A second limitation wa3 the general study of materials without specific 
observation of the present procedures. 
Research Procedure.-- The Historical and Descriptive - Survey 
Methods of research, employing special techniques of documentary 
materials, personal letters, eye-witness accounts of events and miscel¬ 
laneous sources of information, were used in the gathering, presentation, 
and interpretation of the data in this study. 
Procedural Steps.— The data necessary for the development of this 
study were gathered, organized, analyzed, interpreted and presented 
through the following procedural steps: 
1. The literature pertinent to the study was reviewed, 
summarized and presented in this thesis. 
2. Letters were sent to certain village Elders for some relevant 
information. 
3. The help of an assistant investigator was enlisted. 
U. The findings, implications, conclusions and recommendations 
as derived from the analysis and interpretation of the data 
were presented in the thesis. 
Possible Values of the Study. — The probable values of the research 
might be listed as follows 
11 
1. This study should reflect new needs to be provided for in the 
Educational programme for children in Nigerian Elementary 
Schools. 
2. It should reveal certain weaknesses in instructional methods 
in Nigerian Elementary Schools. 
3. It should intensify the drive for teacher training. 
U. It might serve as a text and reference book to many untrained 
and uncertified teachers in the country. 
5* It might serve as a reference for further study. 
Summary of Pertinent Literature.-»- Pertinent literature was 
reviewed under three headings: viz. 
(a) The development of Measures and Weights 
(b) Current measures and weights and an analysis of the present 
method of teaching them, and 
(c) Suggestions for improved methodology. 
The Development of Measures and Weights.— A study of early measures 
reveals that primitive peoples must have used some form of crude 
measurements from the earliest beginnings of human development. Wheat 
maintains that: 
Measurement and numbers experienced a parallel and con¬ 
current development in the history of human progress} that 
although numbers may have been used from the outset to count 
the crude measures that were made by early peoples} although 
measurement and numbers must have been intimately related 
from the beginning, owing to the fact that the development of 
former depended upon the development of the latter} the fact 
remains that number ideas do not depend upon measurement for 
their development.1 
the 
Studies in related fields have led to the following conclusions: 
1. Number ideas do not depend upon measurement for their 
development. Ideas of the relations between measures and 
weights depend upon number ideas. 
2. Measures and weights must be studied as situations in which 
number ideas constitute a major element. 
\iheat, op. cit., p. U89 
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3. The course of development of measures may be traced from 
early diversity to later uniformity. 
The study of early measures makes two closely related contributions. 
First, it serves to bring the various measures now in common use each 
into clear perspective by demonstrating the various stages of their 
development. Since the measures used by early man had to be readily 
available and were, necessarily, parts of his body or objects of his 
immediate environment, their concreteness serves to make clear their 
proportions and to give meaning to those of our present measures that 
have been derived from them. 
Second, the study of early measures serves to bring to conscious¬ 
ness the method of procedure that one has to follow in undertaking to 
measure the amount or quantity of anything. "It is to be observed that 
the estimate of amount that is derived from measurement is more 
accurate than any other estimate because it is derived by comparing the 
thing to be measured, or about which an estimate of amount or quantity 
is to be made, with something whose size, or amount, or quantity is 
familiar or relatively familiar.”^ 
The use of more standardized measures as the gin box, manilla, 
cowrie, etc. came with the advent of the slave trade. 
There are several evidences before and after the slave trade to 
prove the falsity in Smith's statement that Africans lack Arithmetical 
2 
sense. 
"Hiheat, op. cit., p. I489. 
2 
Thyra Smith, Number (Londonî Basil Blackwell & Co., "nd.") 
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Common standards of length were often derived from the person of 
the cheiftain or ®Gkuku" of the group or clan, the foot of the Okuku 
being taken as the standard foot for the measurement of length. 
Common standard will then be assumed from the person of 
some distinguished individual, but accidental circumstance, 
rather than any law of nature, will determine whether identity 
or proportion will be the character of their uniformity. If 
pursuing the first and original dictate of nature, the cubit 
should be assumed as the standard of the linear measure for 
the use of the hand and the pace of the measure of motion, 
or linear measure upon earth, there will be two units of 
long measure} one for the measure of matter, and another for 
the measure of motion. Nor will they be reducible to one} 
because neither the oubit nor the pace is an aliquot part or 
a multiple of the other. But, should the discovery have been 
made, that the foot is at once an aliquot part of the pace, 
for the mensuration of motion, and for the ell and fathom, 
for the mensuration of matter, the foot will be made the 
common standard measure for bothî and thenceforth, there 
will be only one standard unit of long measure, and its 
uniformity will be that of identity.^ 
Progress towards uniformity led to the institution of common 
measures. These standards varied from the grains of the field to 
precious metals. Grains of barley and seeds of the rati, carat beans, 
etc., were used • Later on many of the grains constituted an ounce, 
and so many a pound. 
The Roman pound consisted of ?,20U grains, and each was 
divided into 12 unciae, or ounces. Henry III, in the 13th 
century, decreed that 'an English penny, called a sterling, 
sound and without clipping, shall weigh 32 wheat corris in 
the midst of the ear and 20 pennies do make an ounce} and 12 
ounces one pound.' There is no need for additional evidence 
to show that the primary unit of weight was a grain, sometimes 
rati seed, sometimes wheat.2 
"Hi. 0. Adams, Report of the Secretary of State upon Weights and 
Measures (Washington: Gales and Seaton, lo2l), p. 11. 
2 
J. G. Brown & L. D. Coffman, How to Teach Arithmetic (Chicago: 
Row Peterson & Co., 19lU), p. 173. 
lU 
In the Annang tribe of Eastern Nigeria, the goat, apart from 
seeds, was used in barter and exchange. 
Current Measures and Weights and an Analysis of the Present 
Method of Teaching Them.— Present-day measures and weights centre 
mainly around what is popularly known as the C.G.S. system, from 
the initial letters of the units of length (the centimetre), of 
mass (the gram), and of time (the second). 
Authorities agree to the fact that, "These three units are 
‘fundamental1 because they have been arbitrarily fixed in size, while 
all the other units of the system have been so chosen as to make them 
depend on these three in as simple a manner as possible."^ 
Studies in related fields reveal that: 
1. Present-day measures, though exactly related, are characterized 
by diversity with respect to their uses and the way they are 
understood. 
2. The study of the relations that exist between common measures 
is not impressive, because there is no ordered scheme to 
which such relations may be stated. 
3. The metric system is not merely an exactly related onej 
its relations are established and stated in the well- 
ordered and assumely familiar decimal system. It 
provides the clearest possible illustration of the 
relations between measures and weights. 
Most teachers fail to recognize the fact, even as Judd states, 
that measurement is a form of comparison which begins with the most 
2 
concrete objects easily accessible to the observer. 
^Turtle E. Slattery, The Theory of Measurements (London: 
Longmans Green & Co., 1939), p* 233. 
2 
C. H. Judd, The Psychology of Social Institutions (New York: 
Macmillan Company, 1926), p, 150. 
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Nigerian School teachers still provide children with problems 
based on English scenes, foreign objects, etc. Brown reporting for 
an international committee the practices of schools, pointed out 
that everywhere the attempt is being made in European countries to 
find genuine applications of mathematics that are really within the 
experience of the pupil and to link the subject of mathematics as 
closely as possible with the activities of real life.’'' 
Brueckner expresses the same viewpoint when he says: 
In much of the current literature dealing with the teaching 
of Arithmetic, emphasis is placed on the importance of making 
what is taught meaningful to the learner. A number of important 
investigations have shown that the learning of Arithmetic is 
greatly facilitated when what is being learned is mathematically 
meaningful and socially significant to pupils, when they under¬ 
stand what they are learning.2 
The East Africa Study Group on recognizing the weaknesses in the 
method of teaching and the unrelatedness of the curriculum offerings to 
the experiences of the children stated as their 3Uth recommendation 
that the primary school course should be based on the realities of 
3 
rural life. 
The West African group, no doubt, recognized the poor teaching 
methods employed in our schools and did not lose sight of the low 
level of educational achievement on the part of our pupils when they 
remarked: 
^Joseph C. Brown, "Curricular in Mathematics," Bureau of Education 
Bulletin, No. U5 19lUj p. 92. 
2 
Bruckner, op. cit., p. 67. 
3 
African Education, op. cit., p. 100 
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They drill their classes in the rules of Arithmetic and 
English Grammar, in tables, and in definitions, and they 
Instruct them in the facts of such subjects as history and 
geography and their pupils listen and memorize and practise 
until their drill and their knowledge of the facts are well- 
nigh perfect. But if they are asked to think for themselves, 
to apply their rules to some everyday situation, to reason 
from the facts - in short to make some connection between the 
things they have been instructed in and reality - they are 
lost. The boy who has been working sums in yards and feet 
and inches for weeks but who has no idea whether his desk is 
\ U inches wide or U feet wide or ii yards widej the girl who can¬ 
not speak or write a correct sentence of her own in English 
but who will gaily rattle off a definition of an intransitive 
verb or a gerund; the boy who knows that the Stockton and 
Darlington Railway was opened in 1825 but has no idea what a 
railway is like - all these are familiar figures to anyone 
who visits West African Schools.1 
Suggestions for Improved Methodology.— The West African Group 
expressed the view that a reform of the curriculum is necessary, and 
went on to say that it must be accompanied by a reform of organization 
2 
and teaching methods. 
The following conclusions from an article on units of measurement 
in industry by a writer who appears to be interested only in the 
common uses of measures illustrate the fact that if the only aim of 
the study of measures and weights is to teach common uses, they might 
just as well not be included in the course in Arithmetic. 
As a result of this study, it is proposed that the 
following tentative suggestions should have consideration 
by the committee that determines the curriculum in 
Arithmetic. 
1. It is not profitable for children in the elementary 
grades to spend time committing to memory tables of 
weights and measures. 
^African Education, op. cit., p. 22. 
2 
Ibid., p. 20. 
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2. When one understands the commodity, it is not difficult 
for him to apply the preferred unit of measurement to 
that commodity.! 
Luzzalo prepared a general report on primary methods for an 
international committee. He emphasized the importance of the 
reconstruction of arithmetic to conform to social requirements rather 
than to the theoretical demands for formal discipline. He also pointed 
out the necessity of arranging materials in accordance with the psy- 
2 
chological demands that grow out of a study of pupils' mental abilities. 
Teachers should be conversant with contents of some good method 
IJ 1 
books. Two such books are those written by Lennes"5 and Young4 
respectively. A type of general book on methods which was very in¬ 
fluential a decade ago was the type prepared by the Herbatians. This 
book is a Manual for teachers and students in normal schools and it 
is written by McMurry."* 
Newer books on methods are those which were specifically written 
for classes in normal schools or teachers' colleges and are the work 
of those who conduct such classes. Books of this type include those 
"Si. deS Louth, Units of Measurement in Industry, (Education, £2: 
February, 1932), pp. 315-318. 
2 
Henry Luzzalo, The Teaching of Primary Arithmetic (Boston: 
Houston Mifflin Co., 1911)* p. 112. 
3 N. J. Lennes, The Teaching of Arithmetic (New York: McMillan 
Company, 1923)* 
^«J. W. À. Young, The Teaching of Mathematics in the Elementary 
and the Secondary School (New York: Longmans Green & Company, 
1924). 
c 
^Charles A. McMurry, Special Method in Arithmetic (New York: 
McMillan Company, 1905). 
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written by (1) Brown and Coffman, (2) McDougle, (3) Smith and 
(U) Thorndike.^ 
Lennes' Book is a manual for teachers and students in normal 
school written from the mathematician's point-of-view. It includes 
summaries of a number of scientific studies. Young's own is a general 
book dealing with the entire field of Mathematics. It contains a 
chapter on the development of Mathematics from 1913 - 1923. Brown's 
and Coffman's book is a manual for teachers and for normal-school 
students. It takes up arithmetical processes in detail and outlines 
curriculum and methods. McDougle writes a summary of literature on 
Arithmetic. The book has a bibliography of lUl titles. Smith discusses 
methods of teaching arithmetic. The methods are more practical than 
scientific. He outlines course in arithmetic for various grades. 
Thorndike discusses the methods of teaching which have developed as 
a result of scientific study of arithmetic* He gives example of the 
statement in elementary terms of the results of scientific studies so 
that these results may be readily understood by teachers. 
Teachers should as a profitable way of teaching measures, extend 
the experience of the children. Guy Wilson, Stone and Dalrymple on 
Joseph C. Brown and lotus S. Coffman, How to Teach Arithmetic 
(Chicago: Row, Peterson & Co., 1911+) • 
2 
E. McDougle, "A Contribution to Pedagogy of Arithmetic," 
Pedagogical Seminary XXI (June, 1911+)» pp. 161-218. 
3 
David Smith, "The Teaching of Arithmetic," Teachers College 
Record X (January, 1909)» 1-100. 
^Edward L. Thorndike, The New Methods in Arithmetic (Chicago: 
Rand McNally and Company, 1921}. 
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Teaching Arithmetic say: 
Beyond the development of experience and the building of 
clear concepts for practical use, there is apparently nothing 
to do. The committing of tables is unprofitable.-*' 
Projects should find a place into the teaching of weights and 
measures, for, as Armstrong says, Project could help deepen the concepts 
of measurement.^ 
Bruckner, advocating improvement in the Arithmetic programme 
states: 
In much of the current literature dealing with the teaching of 
Arithmetic, emphasis is placed on the importance of making what is 
being learned vital and meaningful to the learner. A number 
of important investigations have shown that the learning of 
Arithmetic is greatly facilitated when what is being learned 
is mathematically meaningful and socially significant to the 
pupils when they understand what they are learning.3 
Dalrymple and others discussing Mmeasures" say: 
A profitable way of teaching measures in the school would 
be to extend the experience of the child. 'What then should 
be the programme of the school?'^ 
In answer to this question, they state: 
Evidently, the only thing to do is to extend the experience 
of the child. Adults do not go about using measures promiscously, 
they use them only when the need arises. They buy and sell in 
unitsj they occasionally measure something or estimate in units. 
If our teaching were to follow a similar plan, it would mean 
that the child would be led into a knowledge of commodities and 
then' the units would be applied to those commodities.5 
^Guy Wilson, 
York: McGraw-Hill 
Stone & Dalrymple, Teaching the New Arithmetic (New 
Co., 1959), p. 2l*2. 
Jean M. A. Armstrong, Project and Their Place in Education 
(London: Pitman & Sons Ltd., 1950), p. 3. 
o 
Leo J. Bruckner, Improving the Arithmetic Program (New York: 
Appleton-Century-Crofts, Inc., 1957), p. 67. 
^Wilson, Stone & Dalrymple, op. cit., p•2U3. 
^Ibid. p. 2lA. 
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These authors go on to say, "Beyond the development of experience 
and the building of clear concepts for practical use, there is apparently 
nothing to do."^ 
Use should be made extensively of apparatus, and of all related 
audio-visual aids. Bruckner recommends the provision of adequate 
material for instruction of measurement. He sets up a list of materials 
that should be used for experience in measuring various aspects of 
things in human affairs under the headings—quantity, lengths, time, 
2 
value, weight, area, volume and temperature. 
Finally, in order to effect effective teaching in the classroom 
and to ensure that pupils derive maximum benefit from the instructions 
offered, the writer would recommend that teachers and supervisors 
adopt Knight's plan by which supervision in Arithmetic might be made 
more objective. His proposed technique involves the use of eight 
"tools." 
1. Weekly inventory drills 
2. Teacher's diagnostic records 
3. Teacher's weekly report to supervisor 
U. Supervisor's control chart 
5. Supervisor's weekly report to teachers 
6. Diagnostic tests used as needed 
7. Remedial units used as needed 
3 
8. Textbooks and courses of study revised as necessary, 
^Wilson, Stone & Dalrymple, op. cit., p. 2I4.I. 
2Bruckner, op. cit., pp. 99-100. 
3 
F. B. Knight, "Possibilities of Objective Techniques in 
Supervision," Journal of Education Research (June, 1927), 1-1$. 
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Knight outlines in concrete fashion how each of these tools might 
be used in a programme of supervision. 
Summary of Related Literature.-- A summary of the related literature 
seems to indicate the following points: 
1. Primitive peoples must have used some form of crude measurements 
from the earliest beginnings of human development. 
2. The course of development of measures may be traced from 
early diversity to later uniformity. 
3. Progress towards uniformity led to the institution of 
common measures. 
U. The standards varied from the grains of the field to the 
precious metals. 
5. Present-day measures and weights centre mainly around the 
C.G.S. system of measurement. 
6. Present-day measures, though exactly related, are characterized 
by diversity with respect to their uses and the ways they are 
understood. 
7. In much of the current literature dealing with the teaching of 
Arithmetic, emphasis is placed on the importance of making 
what is taught meaningful to the learner. 
8. It is not profitable for children in the elementary grades 
to spend time commiting to memory tables of weights and 
measures. 
9. A profitable way of teaching measures in the school would 
be to extend the experience of the child. 
10. Projects could help deepen the concepts of measurement. 
CHAPTER II 
PAST AI© PRESENT DEVELOPMENT OF THE TEACHING 
OF WEIGHTS AND MEASURES 
Organization and Treatment of Data 
The overall purpose of this chapter has been to collect, 
analyse and interpret the data pertaining to the problem of the 
development of weights and measures - both the early forms and the 
C.G.S. system - and their place in the curriculum of Nigerian Elementary 
Schools. The pertinent data has been presented in three sections. The 
first section centres around the historical development of weights and 
measures with particular reference to Nigeria as viewed under the 
headings - (a) Trade and Commerce, (b) Architecture and Arts, (c) 
Folk-lore and fairy tales, (d) Agriculture, (e) Time, and (f) Money. 
The second section treats the C.G.S. system historically under 
the major headings of Length, Weight and Time. 
The third and final section embarks upon an analysis of the cur¬ 
riculum content of Weights and Measures as recommended for our Elementary 
Schools by the Education Department of Nigeria in the "Suggestions and 
Syllabuses for Senior Primary Classes", New printing Second Impression, 
19SU. 
The Historical Development of Weights and Measures 
Introductory Statement.— The concept of weights and measures is 
not a new one, nor was it ever limited to any one nation. Each country 
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had its unit of measure of weight. In Egypt, for instance, the unit 
of weight was the "deben" (abn, formerly read "uten" about 13.6 grams, 
but commonly taken as 15 grams). In Babylonia a cubic of rain was used 
to establish the unit of weight, the standard talent. The Hebrews had 
for their standard unit, the Shekel, about a quarter of an ounce in 
early times, or a half ounce after the time of the Maccabees (1st 
century B.C.). The Greek unit of weight in Homer’s time was the talent. 
The Roman unit was the pound.'*’ 
In Nigeria, as in India and the Far Eastern countries the weights 
and currencies were commonly based upon the weights of certain seeds. 
Table 1 shows other measures used prior to the Slave Trade in Nigeria. 
Other data basic to the discussions that follow are outlined in Tables 
1-7. 
The History of weights and measures is well-nigh universal. Man’s 
first conceptions of number and form date back to times as far removed 
as the Old Stone Age, the Paleolithicum. Throughout the hundreds or 
more millenia of this period men lived in caves, under conditions 
differing little from those of animals, and their main energies were 
directed towards the elementary process of collecting food wherever 
they could get it. They made weapons for hunting and fishing, developed 
language to communicate with each other, and in the later paleolithic 
ages enriched their lives with creative art forms, statuettes and 
paintings. 
■*David E. Smith, History of Mathematics II (Boston: Ginn and 
Company, 1925), pp. 635-637. 
2k 
Struik commenting on the paintings in the caves of France had this 
to say, "The paintings in caves of France and Spain (perhaps C. 1J?000 
years ago) reveal a remarkable understanding of form"^ 
Little progress was made in understanding numerical values and 
space relations until the transition occurred from the mere gathering 
of food to its actual production from hunting and fishing to agriculture. 
The New Stone Age saw the nomadic wandering of man in search of 
* 
food come to an end. Fishermen and hunters were in large part replaced 
by primitive farmers. The remains from excavations show how gradually 
Neolithic man developed elementary crafts as pottery, carpentry and 
weaving. All over the world inventions were taking place during the 
Neolithic age - bread was baked, beer was brewed, copper and bronze 
were smelted, the porter's wheel and the wagon wheel were invented. 
All these remarkable innovations occurred only within localities. 
For example baking, beer brewing, etc. did not reach Nigeria until the 
advent of the white man. On the other hand there is sufficient evidence 
to show that Nigerians South of the Niger were versed in the art of 
distilling gin during this period. 
Between the villages a considerable trade existed which so expanded 
that connections can be traced between places hundreds of miles apart. 
Trade stimulated further formation of languages. The words of these 
languages expressed very ooncrete things and very few abstractions, but 
there was already some room for simple numerical terms and for some 
form relations. Many African tribes including Nigerian tribes were at 
this stage at the period of their first contact with whitemen. 
\)irk J. Strink, A Concise History of Mathematics (New York: 
Dover Publications, Inc., 191+8), p. 1. 
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Trade and Commerce.— As already pointed out the end of the 
nomadic era marked the beginning of Trade and Commerce. Foodstuff 
formed the main article of trade, Kano in Nigeria has been a great 
commercial crossroad for many centuries. It was the market where 
slaves and often other goods were exchanged for the merchandise brought 
across the desert from North Africa by camel caravan and from which the 
products of West Africa were carried to the markets of Carthage and 
Kome more than l£0 years B.C.^ 
For many centuries, soft "Morocco11 leather has been used to 
cover books and make shoes and gloves for the court ladies of Europe, 
Much of that leather was probably made from the skins of the Sokoto 
Hed Goat, They were exported from Kano across the Sahara to Morocco 
and thus the leather was given its name. 
There was no form of currency, as such, during this early period 
and so it was mostly a period of "Trade by Barter," "Trade by Barter" 
called for skill in manipulation of the Arithmetical concepts of 
weights and measures, for, supposing a fowl had to be exchanged for 
yam tuber, it was necessary to be able to gauge the size of the 
fowl, its weight and approximate age. With articles that had greater 
intrinsic values, the arithmetical sense required was often high grade 
and comparatively complicated. 
The 16th century saw the birth of a trade that was soon to change 
the fate of Nigeria. This was the Slave Trade which was begun by the 
Portuguese and later joined by the Dutch and the French, but British 
2 ships played a leading role in the traffic. 
■^Clarke, op. cit., p. 11, 
2 
Ibid, p, 16. 
TABLE 1 
CLASSIFICATION OF MEASURES USED PRIOR TO THE 
SLAVE TRADE IN NIGERIA 
Name Material Made of Uses at that time 
1. Basket (Nkene) The Back of the Palm a. For measuring foodstuff 
frond e.g. coco yam, cassava 
b. Container 
2. "Ikat" Cane & Wood B. • Same as 1 above 
3. Ukop - Oko Clay a. For measuring oil 
b. Sauce plate 
I|.. Coconut shell a. For measuring kernel, 
IS* salt, etc. 
5>. Akpan Cane (obong) & Wood a. For measuring foodstuff 
b. Container 
6. Ikpok — a. Chiefly a container 
though it was sometimes 
used as a measure for 
foofoo (urun edia kiet, 
urun iwa kiet.) 
7. Goat — a. A standard exchange for 
trade by barter. 
Trade by Barter still continued, for the majority of the slaves carried 
across the Atlantic were living in West African Coasts. That slaves 
formed a standard of exchange is evidenced in the statement that, 
"Raids on costal people by European traders in search of slaves were 
rare because they serve to antagonize those who were too willing to 
sell their fellow Africans in exchange for European goods."'*' 
‘'rage, An Introduction to the History of West Africa (Londons 
Macmillan and Co., 19L1), p. 197. 
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When' Europeans first began to ask for slaves in return for 
European goods, they were not repulsed because there was estimable 
demand for European goods among Africans and there was an African 
merchant class on the coasts accustomed to buying such goods and 
supplying the European traders in exchange with the commodities they 
wanted. The presence of a slave class made it possible for Europeans 
to have what they wanted with the European goods as incentives. Among 
the articles brought into the country through "Trade by Barter," were 
firearms, cloths, bars of iron, brass - basins, gin in boxes, soap, 
swords, etc., etc. 
The boxes when emptied of their contents became standard measure-» 
ments e. g. the gin and soap boxes. The gin cases became the standard 
measure for palm fruits and soap boxes for palm kernels. The empty 
gin bottles became standard measures for selling kerosene. These 
bottles still serve the same purpose today, but beer bottles have, in 
addition, been accepted as standard measures for selling palm oil, 
kerosene and groundnut oil. 
Not everybody could afford money to buy empty gin boxes and so 
basket-makers started to make baskets with cubical contents equal to 
the gin boxes. It is interesting to note, however, that five boxes 
of palm fruits or five basketfuls of the same cubical content are just 
enough to yield a quantity of oil that will fill an empty kerosene tin 
or U gallons. 
The kernel too, soon had other measures in enamel cups, baskets 
and bags. (See table 2 for complete list). 
TABLE 2 
CLASSIFICATION OF MEASURES USED SOON AFTER 
THE SLAVE TRADE 
Name Material Made of Uses 
1. Basket (Nkene) 
2. "Ikat" 
3. "Ikpe - Eyop" 
U. "ORpoho - otong11 
!?. Manilla 
6. Cowrie 
7• Empty Schnnap 
bottle 
8. Beer Bottle 
(Ododo) 
9. Goat 
10. Bowl (Itong Edi) 
11. Cigarette tin 
12. Jar (otu) 
13 • Kerosene Tin 
The Palm Frond a. 
b. 
Cane and Wood a. 
Wood[Empty Schnnap a. 
box] 
Wood [Empty soap a. 
box] 
Metal Bracelet a. 
Sea - shell a. 
Glass a. 
Glass a. 









For measuring foodstuff 
Container 
Same as 1 above. 
For measuring palm 
fruits 
For measuring palm 
kernels 
Currency (Brought into 
the country by the 
Portuguese 
Currency (originally 








kept for milk and used 
for food when killed 
For measuring food 
condiments 
A container 
For measuring foodstuff 
For measuring palm wine 
A container 
For measuring palm oil 
A container 
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TABLE 2 - Continued 
Name Material Made of Uses 
Enamel Cup Tin a. For measuring 
kernel, grain, salt, 
etc. 




" Tin a. For measuring palm oil 
b. Container 
16. Sack bag (Ekpruk) Jute a. For measuring palm 
kernel 
b. A container 
With the abolition of the slave trade came peaceful trade in palm 
oil, palm kernel and other merchandise. Among these articles of trade 
was the cigarette, which.remarkably ëpough was always sold in tins. 
The empty tins became a standard of measure for selling salt, ground¬ 
nuts, beans, rice, etc. 
The average Nigerian child has a great deal to do with numbers and 
counting. Every child is expected to help "Mummy" in household work, 
cookery, and in buying and selling articles in the market. The child 
is thus brought face to face with selling and buying such things as 
fruits, cocoyams, plantains, salt, garri, etc. Rice is sold in cirarette 
tins. The child must therefore be able to count correctly, to handle and 
change money from one unit to the other with ease, if he is to perform 
his task successfully. 
Thus in the entire commercial life of the tribes a working knowledge 
of local weights and measures is indispensable. 
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y, 1. - Measures for Palm Oil (Akpran, Nkobo, am d 
Kes Tin) as used in Nigeria for buying and selling 
Oli 
31 
Fig. 2. - The Cigarette Tin and the Bowas used 
in I Nigeria for selling salt. 
32 
Fig, . 3. - The Basket as used in Nigera for buying 
and sell" Lng palm-fruits. 
33 
Fig. U.- The Gin - Box as used in Nigeria for buying 
and selling palm-fruits. 
3 U 
J?‘ig. 5» - The Cigarette Tin as used iigeria for 
Ling Garri. sel] 
35 
Fig. 6. - Measures For palm Wine: Jar^small and 
large i) as used in Nigeria. 
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Architecture and Arts.— In building houses, measurements were 
essential. In these early days the people of Nigeria did not use rulers 
and tapes for measurement because they had none. The units which were 
chiefly employed consisted of the length of the human foot, and the 
length of the hand from mid-chest to the tip of the middle finger. 
After the necessary measurements, pegs were driven into the ground to 
mark the boundaries, Piassava ropes were then tied together and fastened 
to these pegs, each pair in turn. The result was straight lines along 
which poles were fixed for the walls of the house, Struik describing 
the method of procedure adopted by early builders states, "When houses 
were built rules were laid down for building along straight lines and 
angles,"^ The word "straight," he maintains, is related to "stretch" 
indicating operations with a rope. 
Arithmetical ideas of number and measurement were also essential 
in the construction of musical instruments. Drums need three to five 
pegs to keep the leather firmly spread over the wooden edge. The number 
of pegs employed, and the size and circumference of the wooden frame 
had an effect on the resonance of the sound produced by hitting the 
drum. The African - Xylophone (Ikon) needed five pieces of sliced 
"Uno" wood in its construction. The pieces were of different lengths, 
and the sound produced varied in accordance with the length of the 
board. This was applied knowledge of measurements of length. The 
African - guitar (Ikpa) illustrates this concept of the measurement of 
lengths in music. The "ikpa" is a musical instrument with five pieces 
\). J. Struik, A Concise History of Mathematics I (New York: Dover 
Publications, Inc., 19Ud), pp* 5-6, 
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of sliced bamboo tied to the outer surface of an almost closed wooden 
box of approximately 1 1/2' x 9" x 9". 
The carvings and paintings of the tribes made use of the concepts 
of form and of measurement. In the tiny houses built for the dead 
(Nduono) the walls had to be highly decorated with drawings and 
paintings. These paintings either portrayed some of the deceased 
achievements when he was alive or else were simply painted by his 
relatives for his amusement in the other world. These paintings were 
evenly spaced over the surface of the walls. They were to all intent 
and purposes proportionate which indicates an application of the concept 
of measurement besides an inborn ingenuity for the creation of form. 
Folklore and Fairy Tales.— Many of the folklores of the tribe 
portray several concepts of weights and measures. The sky which was 
believed to be the «home of the "Up-God, "Abasi-Enyong',' was supposed to 
be so far away from the earth that the length was estimated to be 
equivalent to the length of 12 full-size Indian bamboos placed one over 
the other lengthwise. Some rivers were believed to house a goddess 
called "Mammy - Water." Her abode was estimated to be at a depth of. 
about the length of 7 "Indian - bamboos" from the surface of the water. 
The width of the sea formed a unit of length, for most of the fairy 
tales involving di ~ * of the number of seas 
one had to ct , ince was to cross 7 seas. 
Such words as ied to express infinity 
in space. *h< 
Agriculti new agricultural 
system of shifting cultivati idea to the pe 
was practised long before the advent of the whitemsn,. This was normally 
referred to as "Isua IkoW The seven - yearly cultivation of plots 
later became a standard for calculating peopled ages* If, for instance 
a certain plot had been cultivated thrice during an individual's 
lifetime, then that individual was undoubtedly fourteen years old. A 
knowledge of the Arithmetical concepts of measurement was as essential 
in those days as it is today, as far as Argiculture is concerned. The 
rural home poses a problem as even before. Indeed inseparable from the 
conduct of the farm business is the factor of the rural home which in¬ 
volves problems of housing and feeding adjustments as between the 
operations family and the hired help, the simplification of labour 
through modem methods and devices, sanitation, the economics of food 
and clothing, and child training and welfare. There the requirements 
in mathematical knowledge and training seem not to be as broad and 
varied, but they are none the less definite in the fields of proportion 
mensuration and minor financing. Harry Burgess Roe writing for the 
magazine, "The National Council for the Teachers of Mathematics"^" under 
the caption, "Mathematics for Modem Life" expressed the view that the 
modem farmer, if he is to be successful, must have in his mental 
equipment a larger and broader knowledge of scientific, economic and 
financial principles than that required in almost any other line of 
business in the world today in order that he may plan, direct, and 
carry out the operation of his farm intelligently and with profit. He 
must be able to plan the size and arrangement of buildings on the 
r< 
farmstead, to subdivide his farm into fields of the proper shape, size 
"hi. B. Roe, "Mathematics in Agriculture" The National Council of 
Teachers of Mathematics 6th Year Book, Bereau of Publications, Teachers 
College, Columbia University, 1931» pp« 86-88. 
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and arrangement of economical and balanced operation, to plan suitable 
rotations, to inaugurate and carry out systems of fertilization and pest 
control, to build a farm calendar, and to schedule the amount of dis¬ 
tribution of all man and house labour, and mechanical labour. He must 
be able to estimate the amount of paint required for a building, or the 
best shape or size of a given field to be fenced with a known amount 
of fencing. He must know the capacities of men and machinery, of bins 
and buildings. Indeed Agriculture has always and still does call for 
a practical knowledge of mensuration, proportion, etc. etc. 
Timet— Junod in talking of the Bantus of South Africa, feels that 
they did not always count the hours of the day with precision, and 
advances as a reason the fact that there was no necessity for doing 
so in the primitive state.^ This is not true of Nigeria, for, though 
the people did not use clocks and watches they had their own way of 
reckoning time} and could tell time with any amount of precision, 
Struik admits that even among very primitive tribes we find some reckon¬ 
ing of time and consequently, some knowledge of the motion of the sun, 
moon, and stars. This knowledge, he affirms, attained its first more 
2 
scientific character when farming and trade expanded. The use of a 
lunar calendar goes very far back into the history of mankind, the chang¬ 
ing aspects of vegetation being connected with the changes of the moon. 
People also paid attention to the Solstices or rising of the Pleiades 
at dawn, 
^Henry A Junod, The Life of a South African Tribe (London: 
Macmillan and Co., 1936), p, 97. 
2 
Dirk J. Struit, op. cit., p. 9. 
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Of the chief divisions of time among Nigerians, the most 
obvious one has always been the day. This was therefore, the primitive 
unit of measure of time and the one which for many generations must 
have been looked upon as unvarying. The next division of time was the 
month. This was and still is believed by most of the tribes to be the 
length of time from one new moon to the next. Smith speaking of world¬ 
wide development of time states that the month served as the greater unit 
of time for many thousands of years.^ 
Less obvious than the day or month was the year. While astronomers 
in the Western world and the Orient had come to identify different types 
of years e.g. the sidereal year and the tropical year, the Nigerians 
were satisfied with merely observing the number of times that the new 
moon showed up in the heavens from one farming season to the next. 
There were incidentally thirteen such appearances hence the concept 
13 new "moons" made one year. 
There is hardly any available explanation as to why most tribes 
had eight market days. It is however certain that these market days 
later came to determine the length of the week. There were therefore 
8 days to the week. 
There were no calendars, nor yet the need for them. The simple 
rustic life that the people led did not call for such complexities. 
The concept of measuring time in a hundred years (the century) was 
non - existent for the longest unit of time was the"Isua Ikot" or 
seven years. This as already pointed out emerged from a primitive 
p.t>53 
"4).E. Smith, History of Mathematics II (Bostons Ginn & Co., 1925) 
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practice of crop Rotation, whereby a plot was not considered sufficiently 
ready for cultivation until after a period of 7 years from the date of 
its last cultivation. 
The invention of clocks dates back to the Roman Times, and 
Boethuis is said to have invented one (c.510).^ The knowledge of 
clocks seems to have filtered into Egypt but could not cross the Sahara 
desert into West Africa. The result was that West Africans and 
Nigerians for that matter made no use of clocks and watches. Rational 
time pieces were two - a - penny. People enlisted the help of such 
birds as "Ebom", and "Asasa" to tell time. Another very useful and 
accurate time-teller was a weed called "Ntiantia." Besides all those 
"watches" and "clocks" was the all too reliable African "Big-Ben" - 
The Sun. The "Asasa" gives the first time signal at U a.m. and the 
second at 5 a.m. At 6 a.m. precisely, the Sun rises and at 12 noon the 
Sun is at its Zenith. It was easy to tell when the Sun was midway in 
the heavens, for then objects cast no shadows on the ground. At 12 noon 
the flowers of the "Ntiantia" open up. At 6 p.m. the Sun sets and the 
"Ntiantia" closes up its flowers. There was no difficulty with these 
methods of estimating time as neither minutes nor seconds were considered 
essential* The time when fowls retire to the poultry, and when marketers 
repair to their homes forms a basis for the calculation of time among 
the tribesmen. 
”4). E. Smith, op. cit., p. 637 
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The popularity of clocks and watches has hardly hindered the use 
of the old timepieces which some of the tribesmen still look upon as 
being very reliable. 
There was hardly any relationship existing between the sun, the 
days and the years as far as these tribesmen were concerned. The sun 
was only used in counting the periods in any one day. The week was 
made up of eight market days namely, Edet Obo, Obo, Uruabom, Ofiong, 
Aret, Aritaha, Atim, Okonyong. There were believed to be four weeks 
in one month but these months did not seem to have any direct connection 
with the year. The year had for its basis of calculation, the moon as 
the day, the sun. 
Money (Currency).— Up till the period of slave trade there was 
no trading currency in common use. During the slave trade, slaves and 
European goods were commonly valued in relation to bars of iron, in 
other places to a piece of cloth and to gold dust. Cowrie shells were 
used in some areas. In the Oil Rivers of Nigeria brass basins were 
used as currency. 
These were commodities which could be consumed and their value 
varied in accordance with the extent of the need for them. This bargin- 
ing was very complicated. People had to agree to the value of a slave, 
and the cloth or gun in terms of bars, taking into account the scarcity 
of iron bars at the time. Clarke discussing Slave Trade to America says, 
"The buying and selling of human beings was no new thing in Africa. 
Slaves were a form of money. 
"^Clarke, op. cit., p. 16. 
The need for a standard measure of value became very necessary 
after the Slave Trade. It took really a long time to achieve this 
goal. For some period the cattle had still to be employed as a 
measure of value. This system of measure was also used by the primitive 
pastoral people of ancient Rome, whence the Latin noun pecunia (money) 
and the English adjective "pecuniary. "1 The growth of the trade in palm 
oil and kernel popularized the manilla (a kind of ballast brought by the 
Portuguese), the Cowrie Shell - used as ballast too and brought by the 
same people, and the goat as standard currency. 
A Historical Examination of the C.G.S. System 
Introductory Statement.-- The Portuguese arrived in Nigeria in 
lii72. They had Missionaries who settled in Benin to teach the 
Christian Religion. At first they seemed to have done so with success, 
but these early attempts failed because sickness killed very many of 
the Portuguese. 
Members of the Church Missionary Society landed at Badagri in 18U2 
and reached Abeokuta in I8I46. The Scottish Mission started work in 
2 
Calabar in the same year. 
Nigeria is indebted to these missionary bodies for the historical 
foundations of her educational system. Long before it became a recog¬ 
nized responsibility of government to make provision for Education, 
schools were established and carried on by Churches and by devoted men 
^"Smith, op. cit., p. 6U5» 
2 
Clarke, op. cit., p. 15. 
TABLE 3 
CLASSIFICATION OF MEASURES IN PRESENT USE 
Name Material Use 
1. The pound sterling 
& its aliquot parts 
2. Cigarette tin 
3. Jar (Otu) 
U. Kerosene Tin 
5. Yard 
6. Foot (Ruler) 
7. Ikpe Eyop 
8. Okpoho Otong 
9. Beer Bottle 
10. The Weighing 
Balance 
11. Clocks & Watches 
( ) Paper 
(shilling, ) Bronze 
(3d) Silver 






Tape or steel a. 
















For measuring cloth 
For measuring lengths 
used by carpenters, 
bricklayers and 
school children for 
drawing str, lines 
For measuring palm 
fruits 
For measuring palm 
kernel 
For measuring palm 
oil, groundnut oil, 
kerosene, honey, etc. 
Used only in big 
cities by butchers, 
chemists, merchants,etc. 
Used by less than $0% 
of the people to help 
them tell time 
hh 
TABLE 3 - Continued 
Name Material Use 
12. Red Tomatoe 
Puree Tin Tin a. For measuring 
condiments 
13. Cooking or kitchen 
spoon Wood a. For cookery 
lU. Desert-spoon Nickel a. For cookery 
15. Tea-spoon Nickel a. For cookery 
and women. 
Government Department of Education was not established in Nigeria 
until 1903. The main functions of this Department have been not so 
much the running of Government Schools, though these made their ap¬ 
pearance later, as the supervision, co-ordination and improvement of 
all schools, whether maintained by governments or by the missionary 
bodies, and the assistance of voluntary effort by grants from public 
funds. 
By 1928 the British had established themselves in the country and 
taxes were introduced. Along with the nanilla which by now had been 
accepted as the currency for most tribes, were introduced such foreign 
coins as the pennies, shillings, three-pences, six-pences, 10s and 20s 
notes. (Table 3 shows these and other measures in present use.) 
The rate of exchange of manillas into shillings and vice versa, 
was fluctuating day in and day out. This created a problem, the 
solution of which lay in the abolition of the manilla. This bold 
but much opposed task was finally accomplished in 19U6. This meant 
in effect, giving prominence to foreign measures. These measures had 
to be taught in the tribes' Schools and later the entire C.G.S. system 
found its way into the curriculum of all the Elementary Schools. 
The C.G.S. System 
The older units of measurement in the Western world, such as the 
length of a barley corn, the width of a man's palm, or the length of 
a foot or pace, were objectionable chiefly on account of their lack 
of uniformity. Not only did different countries use different units 
for measuring quantities of the same kind, but even where a unit of 
the same name was used in different localities its value was not the 
same. „ 
In many countries these older units have been superseded by a 
new system of weights and measures, and in all countries this system 
has come into general use for every kind of scientific work. It is 
usually called the C.G.S. system, from the initial letters of the units 
of length (the centimetre), of mass (the gram), and of time (the second). 
These three units are called "fundamental," because they have been 
arbitrarily fixed in size, while all the other units of the system have 
been so chosen as to make them depend upon these three in as simple 
a manner as possible. For example the "derived" unit of velocity is 
such as will denote movement through a single centimetre of distance 
in a single second of time, thus making the measure of a velocity 
numerically equal to the quotient of space traversed divided by time 
elapsed during the process.^" 
^Turtle Slattery, The Theory of Measurements (London: Longmans 
Green and Co., Ltd, 1939), p. 2hl. 
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Unit of Length 
The scientific unit of length is the centimetre. It is equal to 
about half a finger-breadth and is often found on tape measures, rulers, 
etc. These are simply copies of accurate standards belonging to the 
manufacturer, which in turn owe their accuracy to a careful comparison 
with the standards of the government. In the case of the governments 
that subscribed to the Metric Convention, the standards, which are 
called “National Prototype Metres,'1 are lengths of one metre (i.e. 100 
centimetres) carefully laid off between lines near the ends of certain 
bars of artificially aged platinum - iridium alloy which are 102 centi¬ 
metres long and have a cross section that somewhat resembles a letter x. 
The greater length is used instead of a single centimetre because 
it can be measured more accurately, and the particular cross section 
is for the purpose of giving idendity, and in order to allow the scale 
to be marked on a surface that would be neither stretched nor compressed 
if the bar should be slightly bent. The standards were constructed at 
Paris and distributed by lot among the signatories to the Metric 
Convention about 1889, after being carefully tested and compared with 
one another as their relative errors and equations were accurately 
known. One of these which is kept at the International Bureau of 
Weights and Measures, now in Paris, is known as the"International 
Prototype Metre" and corresponds in length with the original flat 
platinum bar (100 cm x O.Ucm x Z,$ cm) constructed for the French 
government by Borda and called the "Metre des Archives." The Borda 
standard was intended to equal one ten-millionth of the length of the 
meridian quadrant passing through Paris from the North Pole to the Equator, 
the Earth itself thus furnishing the original standard. The metal bar, 
however, is now taken as the fundamental standard, not only because a 
microscopic measurement of it can be made more easily and more accu¬ 
rately than geodetic survey, but also because the actual length of the 
earth's quadrant is not constant. Its average length, according to the 
best estimations, is about 10,002,100 metres. 
The multiples and sub-divisions of the metre that are in actual 
use are the kilometre (1 Km is now 1000 metres, or about 5/8 of a mile), 
the centimetre and the millimetre. 
It is interesting to note that 1 inch equals 2..5UO centimetres to 
an accuracy of one in a million. For other equivalent values see Table 
k. 
Nigerian Education is built after the English pattern and measuring 
instruments such as the ruler - 12 inches* Tape - 5 feet* Yardstick - 
3 feet* Chain - 22 yards* Mile - 1760 yards* seem to find greater ap¬ 
plication and significance than do the metre or its subdivisions. 
The Yard.— This is the standard unit of length in the British 
System of measurement. It is now standardized at 36 Inches or 3 feet. 
The Ancient Measures.— These include the fathom, the cubit, the 
span, the foot, the inch, the rods, poles and perches. They were for 
the most part connected with thé measures of the human person e.g. feet, 
hands, etc. 
Fathom.— The fathom is an ancient measure. It was taken to be 
the height of a man and later standardized at 72 inches or 6 feet. 
Cubit. — This was taken to be 18". 
Span. — This was l/2 cubit or 9 inches. 
TABLE U 
RECIPROCAL METRIC AND ENGLISH EQUIVALENTS FOR DISTANCE 
Metres Miles Yards Feet Inches 
80 - 87 1 6 
100 - 109 1 1 
110 - 120 0 9 
200 a* 218 2 2 1A 
l+oo - 1+37 1 k 3/8 
800 - 871+ 2 8 3/1+ 
i,5oo - 1,61+0 1 1+3/1+ 
3,000 1 1,520 2 9 1/2 
5,ooo 3 188 0 7 1/2 
10,000 6 376 1 3 
20,100 12 752 2 6 
50,000 31 122 0 3 
Foot.— This was, no doubt, the length of a man's foot. 
Inch.— The old English definition of an inch was the combined 
length of three barley-corn. It was connected with a thumb nail's 
breadth. 
Rods, Poles and Perches.— These used to vary in length from 16 
feet to 21+ feet. The names implied a six-yard length. They are now 
standardized at 5 1/2 yards. 
Mile.— The old English mile was 5000 feet. One pace wa3 60 inches 
or 5 feet. One mile was taken as a thousand paces and called in the 
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Roman way, "Mille Passus" or 5000 feet. The word "mile" was derived 
from the Roman "Mille." 
Unit of Time 
The scientific unit of time is the second, which is the 1/86U00 
part of the length of an average day from noon to noon. As the length 
of the solar day varies at different seasons of the year the second is 
determined in practice as l/86l61|..l of the time of a complete rotation 
of the earth with respect to the fixed stars. This unit of time was in 
use before the adoption of the C.G.S. system. It is interesting to 
note that fairly accurate seconds can be counted off by repeating at 
ordinary conversational speed, "one thousand and one," one thousand and 
two, one thousand and three, etc." This has been tested with a watch. 
Unit of Weight 
The history of the gradual evolution and formal fixing of the 
units of weight is long and involved but they all sum up to an interesting 
fact, for instance, the standard weight is the pound (lb.). This is 
a link between money and weight because in ancient times money was 
weighed. The old Roman pound in silver meant a definite weight of 
money, so the word pound came to represent two things, weight and the 
money value. Thus we had two abbreviations from the same word meaning 
two different things but the two words were derived from one Latin 
word libra - meaning a balance. 
The Pound.— The Roman pound is divided into 12 unciae from which 
we get the word ounce. In 1300 A.D. "16 ounces in a pound" came into 
use. Sixteen ounces to the pound was far more convenient because it 
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was always easy to calculate such fractional parts as 1/2, l/h and 
3A. 
The C.W.T.— The cwt. was originally 100 pounds. It became 112 
pounds as a result of sellers having to add a few pounds to their 
customers every time they sold their things. The value of the cwt. 
continued to fluctuate until during the reign of Queen Elizabeth I. 
The cwt. has several aliquot parts one of which is the quarter. The 
quarter is not l/U of a hundredweight but simply a measure* 
The Ton - This has been stabilized at 20 cwts. for many hundreds 
of years. 
The Troy Weight.-- This was the original weight of an old silver 
penny. 
Apothecary’s Weights.—. These are still used by chemists. 
Avoirdupois Weight.-- This is commonly used in England. It was 
introduced into the country in 1300 and by custom became the normal 
system in England by the 16th century. 
The Place of the C. G. S.. System in the 
Elementaiy School Curriculum 
The C.G.S. system occupies quite a prominent position in the 
Arithmetic Syllabus drawn up by the Government Education Department 
for the country's Elementary Schools. The first impression of copies 
of "Suggestions and Syllabuses for Junior and Senior Primary Classes" 
was published in 19 U8. There were 7*000 copies printed in that year. 
The second impression of 5*000 copies was published in 19U9. The New 
printing revised was published in 1951 and there were 10,000 copies 
printed. The New Printing Second Impression of 3,000 copies was 
52 
published in 19$b» Throughout these different issues prominence has 
been given to weights and measures» 
In the edition of the "Suggestions and Syllabuses for Senior 
Primary Classes" of Nigeria, the aims of the Arithmetic programme are 
well defined. The Education Department through its syllabus recom¬ 
mended that emphasis be laid on the importance of making this subject 
bear a close relation to the everyday experiences of the child.^ The 
syllabus goes on to suggest that children should not be taught about 
farthings, half-crowns, sovereigns and guineas. 
Findings.— Most of the shops mark and sell their goods in guineas 
as well as in pounds, shillings and pence. The following problems were 
set for children in a Voluntary School System in Eastern Nigeria in 
1959. 
1. Add i s D 2. i S D 
1 10 b 1/2 2 15 8 1/2 
3 12 8 1/2 23 X 
b 18 7 1/2 
3. Divide i 2. 15s. b 3/U U. Subtract 13s. 7 1/2 from 
by 7. t. 13. 6d. 
5. Bring U68 l/2d to L. S. D. 
6. Reduce & 2. 15. 7d to pence. 
^Suggestions & Syllabuses for Senior Primary Classes (Gaskiya 
Corp, Zaria 19U8), p. l2. 
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The Education Department further recommended that at the end of 
the infants' course the child should be able to do simple work with 
pence and shillings up to 10 shillings, Xhe foot rule: 12 inchesj 
1 inch and l/2 inch. Recognition of lengths of 1 inch, 6 inches, 1 
foot. Talking of tables, the Department had this to say: 
The following tables of weights and measures contain 
all that is necessary to be memorized by pupils in Primary 
Schools and these should be substituted for the tables on 
the back covers of exercise books: 
Money 
d. 
12 pence equals 1 shilling (abbrev.) s or 1 
20 shillings m 1 pound " L 
2l;0 pence « 1 " L 
Weight 
16 ounces X 1 pound (abbrev.) lb. 
lU pounds m stone " st. 
2 stones X 1 quarter " qr. 
U quarters m 1 hundredweight cwt. 
112 pounds X " " cwt. 
20 hundred¬ 
weights X 1 ton 
22UO pounds - 1 ton 
Lengths 
12 inches - 1 foot (abbrev.) in. 
3 feet * 1 yard 
11 ft. 
22 yards - 1 chain " yd. 
10 chains - 1 furlong " ch. 
8 furlongs X 1 mile " f. 
1760 yards » 1 mile " m. 
SU 
Capacity 
2 pints * 1 quart (abbrev.) pt. 
U quarts ■ 1 gallon ’* qt. 
gall. 1 
Area 
lUU square inches ■ 1 square foot (abbrev.) sq. in. 
9 square feet * 1 square yard ti sq. ft. 
U8U square yards ■ 1 square chain 11 sq* ch. 
10 square chains ■ 1 acre n 
I4.8UO square yards ■ 1 acre 
61|0 acres ■ 1 square mile « sq. mi. 
Time 
60 seconds * 1 minute (abbrev.) sec. 
60 minutes * 1 hour " min. 
2k hours ■ 1 day " hr. 
7 days * 1 week ” d. 
wk. 
365 days ■ 1 year " yr. 
52 weeks ■ 1 year " it 
366 days ■ 1 leap year " it 
Volume 
1728 cubic inches ■ 1 cubic foot (abbrev.) cu. in. 
27 cubic feet ■ 1 cubic yard 11 cu. ft. 
cu. yd. 
TABLE 5 
CONTENTS AND WEIGHTS OF LOCAL MEASURES IN TERMS OF 
THE C. G. S. SYSTEM AS USED IN NIGERIA 
Number of beer bottlefuls of water in a kerosene tin ... 28 
Number of gallons in a kerosene tin U 
Number of gallons in a jar (Otu) - large size 2 
Number of gallons in a jar (Otu) - small size 1 
Number of bottlefuls of water in a jar - large size . . . lU 
Number of bottlefuls of water in a jar - small size ... 7 
Weight of a kerosene tinful of water  .....37 lbs. 
Weight of a kerosene tinful of kerosene .......... 30.6 lbs. 
Weight of a kerosene tinful of palm oil .•••••••.. 35.5 lbs. 
Weight of empty beer bottle    1,2 lbs. 
Weight of beer bottleful of water  2.6 lbs. 
Weight of beer bottleful of kerosene    2.5 lbs. 
Weight of beer bottleful of palm oil  2.25 lbs. 
Weight of empty jar ................. ...12 lbs. 
Weight of jarful of wine 26.9 lbs. 
Weight of Okpoho Otongful of lsip .............28 lbs. 
Weight of a boxful of palm fruit  £o lbs. 
Weight of a bagful of kernel (ekpruk) ...  .1 cint.2 qts 
17 1/2 lbs. 
Weight of C.G. cup  4 oz. 
Weight of C.G. cupful of salt  8 oz. 
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TABLE 6 
LIST OF MEASURES EMPLOYED IN COOKERY AMD THEIR 
APPROXIMATE CONTENTS AS USED IN NIGERIA 
Measures Employed in Cookery - 
a. Cigarette Tin d. Tablespoons 
b. The Red Tomato Puree Tin e. Desert Spoons 
c. Kitchen Spoons f. Teaspoons 
Liquid Weights - 
A Player's Cigarette Tin of water holds just under 1/2 pt. 
A small Blue Band Margarine Tin holds approximately 1/2 pt. 
A large Blue Band Margarine Tin holds approximately 1 pint. 
A beer bottle holds approximately 1 1/1+ pints of water. 
Text Books.— The Education Department recommended the following 
textbooks for use in l+,598 Elementary Schools with a school population 
of 70,862 in 191+8. 
Durell: General Arithmetic for Schools, Bell. 
Wisdom: Arithmetic Dietations Book II to V, Hodder ASoughton. 
Mayne: Essentials of School Arithmetic, Macmillan. 
Findings. — (1) The recommended textbooks have been written 
by Englishmen with an English Background. (2) A good deal of the 
problems in these texts are too artificial when compared to the 
Nigerian Environment. (3) Names of persons, objects, etc. used in 
these texts are typical of the European culture. (1+) Few children 




The Government Syllabus recommends for standard 3, i.e. the 
Age Group of 9 plus, the following: 
(a) Long multiplication of money and gives as a model example, 
the problem - Multiply b 2. 6s. 9d by 67. 
(b) Practical work in weighing with scale and a spring balance. 
Estimation of weights. Table of weight from ounces to tons. 
Short multiplication and division of weights. 
Findings.-- Of ten voluntary schools, one government school and 
three local government schools visited by the writer's assistant in 
Abak Division, Nigeria, it was observed that 2 had a spring balance 
each, and this was kept by the Rural Science Teacher for use in con¬ 
nexion with the school farm. Ten teachers on the staff of one school 
had never seen or handled a pound weight. Seven of these schools had 
a wooden scale which they admitted had to be prepared locally and 
kept in the classroom upon the recommendation of visiting teachers 
and School Inspectors. The remaining six schools had neither the 
spring balance nor any other form of measuring instruments. The 
Government Syllabus page 16 of the 195U Edition goes on to recommend 
for standard III: 
(c) Short methods for money calculation. 
(d) Shopping accounts. Discussion and practical work on costs 
in local markets. 
Findings:— In six of the schools visited in another district 
together with the lit schools already cited, none had class grocery 
shop or class workshop. The headmaster in one of those schools gave 
as an excuse the fact that the textbooks contained pictures of the 
articles that the children were supposed to deal with. 
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The syllabus goes on to recommend: 
(e) Practical work on capacity and liquid measure. Table of 
capacity: pints, quarts and gallons. 
Findings.- None of the 20 schools already cited had any of the 
following measures in the classroom workshop: 
(a) Pint, quart or gallon measures or their equivalent. 
(b) Beer bottles graduated and ungraduated. 
(c) Jars, calabashes and pots. 
(d) Tablespoons, teaspoons. 
(e) Kerosene Tin. 
Most of the schools had enamel cups and tumblers however. It was dif¬ 
ficult to say if these cups and tumblers were actually used in teaching 
"Weights and Measures" or whether they were used by the children as 
containers for drinking water. 
Standard IV.— The 195k Syllabus recommends for Standard U or 
children of the age group of 10 plus the following: 
(a) Memory work and drill on fractions of h 1 and of other 
quantities (This revises tables of weights and measures). 
(b) Introduction to area: table of area from square inches to 
acres. Practical work on areas in the school compound 
and farm. Scale plans of farm plots, etc. The right 
angle treated practically. Calculation of yields of crops 
per acre. 
Findings.— Only seven of the 20 schools already cited had chain 
measures. These were mainly schools that have Rural Science Teachers. 
Only some of the schools in the rural areas have school farms. 
City schools e.g. those in Lagos, Port Harcourt, etc., have no farm 
plots. 
The syllabus goes on to recommend for Standard IV under the heading 
"Optional" the following 
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(c) Time and distances speed. Practical work on Railway 
time-tables. 
Findings.— (1) The Nigerian Railway system runs from Port 
Harcourt in the East meets the Western line from Lagos in Kaduna. 
The two lines cross here and oontinue to run Northwards until they 
terminate one in Kaura Namoda and the other in Nguri. (2) Less than 
about 100 big towns are crossed by these railway lines. (3) The 
majority of the rural areas have no railroads and children in these 
localities know nothing about the railway. (U) Less than 5 people 
in 100 can afford to buy clocks and watches in most rural areas and 
the few that have them rely on the sun for the correct time to set 
the clocks from. 
Standard V.— The 19U8 "Suggestions and Syllabuses for Senior 
Primary Classes" of Nigeria recommends for Standard 5 i.e. the Age 
Group of 11 plus the followings 
(a) Multiplication and Division of decimals. 
(b) Simple practice (or revision of multiplication of money). 
(c) Rectangular area. Table of area to one square mile. Practical 
work on acreage. Scale plans. 
(d) Measurement of Temperature. Simple graphs. 
Under optional, 
(e) Volumes of rectangular solids with examples. Measurement 
of rainfall. 
Findings. — (l) In the 20 schools already cited, 5 had a rain- 
guage each. The bottles in the rainguage at Abak Government School, 
and Otoro District School are not graduated or labelled in any way. 
The headmasters reported that some children broke the original 
graduated bottle. (2) Three schools had the mercury thermometer, 
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but in two of these schools they were hung on the wall of the Headmaster’s 
office. In Otoro District School it was kept in the cupboard to avoid 
breakage. 
Standard VI.— The Education Department of Nigeria in its 
"Suggestions and Syllabuses for Senior Pfcimary Classes," New Printing 
Second Impression, 195k recommends for Standard VI i.e. Age Group 12 
plus the following: 
(a) Retangular Area. Area of walls, floors, grass plots, 
sorrounding paths, etc. 
(b) Volumes of retangular solids treated simply. 
(c) Accounts, calculations and costing problems related to 
carpentry, farming, trade (boys), and dress making and food 
(girls). 
(d) Graphs of crop prices, rainfall, temperature, etc. 
Findings.— (l) The amount of visual aids as seen in the 20 schools 
already cited was either too poor or grossly inadequate. (2) The 
actual record of work done as portrayed by both the diaries and the 
teachers’ notes of Lessons showed that very little was done by way of 
practical approach to the teaching of areas and volumes. (3) In the 
20 schools in question as in almost all other Elementary Schools in the 
Country there is no provision in the curriculum for such experiences 
as carpentry, and trade. (U) The girls and boys in mixed schools were 
taught by one and the same teacher. (5) The majority of teachers 
have no technical training whatever. (6) As discovered by the West 
Africa Study Group in 1953 during a study jointly sponsored by the 
Nuffield Foundation and the Colonial Office, London, "In all the 
territories of West Africa, the supply of essential equipment, materials 
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and textbooks is poor, '■'•‘here is not enough, and much that finds its 
way into the schools is unsuitable.1,1 (7) The majority of teachers 
in Nigeria are untrained. The West Africa Study Group after its 
study of West African Schools in 1953 had this to say: 
A distressing feature of the present situation is the 
high proportion of untrained teachers in primary schools. 
In some areas it is not uncommon to find that even the modest 
official requirement of at least one trained teacher on the 
staff of a school is not fulfilled.2 
Re'sume* of the Findings 
The findings made in relation to the data in Chapter II of this 
thesis may be rearranged as follows: 
1. Most of the shops mark and sell their goods in pounds, 
shillings and pence as well as in guineas. 
2. The textbooks recommended by the Education Department for 
Nigerian Schools have been written by Englishmen with an 
English background. 
3. The problems in the recommended texts are too artifical when 
compared to the Nigerian environment. 
U. Names of persons, objects, etc., used in these texts are 
typical of the European culture. 
5. Few children can afford to buy textbooks. 
6. The schools are poorly equipped with materials, apparatus 
and other teaching aids. 
^African Education, op, eût., p. 23. 
2Ibid., p. 39. 
TABLE 7 
DISTRIBUTION OF THE NUMBER OF CHILDREN AFFECTED BY GOVERNMENT SYLLABI FOR THE 
THIRTY-FIVE YEARS PERIOD (1912 - 1947) IN NIGERIA 
Govt. &. Native Administration Voluntary Agency (Asstd.) Voluntary Agency(Un-asstd.) 
Region Year No. of Average Attendance No. of Average Attendance No. of Average Attendance 
Schls. Boys Girls Total Schls. Boys Girls Total Schls Boys Girls Total 
Southern 1912 59 3,873 ill 3,984 91 9,673 2,059 11,732 •* # * 20,000 
Provinces 1926 58 8,800 574 9,374 192 28,229 7,046 32,275 3,578 * * 96,600 
& Lagos & 1930 64 9,599 l,06l 10,660 275 37,885 10,534 48,419 2,387 72,951 9,403 82,354 
Colony 1937 108 10,667 1,516 12,183 339 52,803 16,661 69,464 3,086 116,819 20144 136,963 
1947# 183 21,604 4,436 26,o4G? 473 114,935 38,824 153,759? 4,328 254 , 3 22 61^70 358,592#; 
Northern 1912 5 * * 350 « «• 29 * * 604 
Provinces 1926 68 * * 2,207 1 * # * 56 # * 3,003 
1937 195 * 9,130 22 2,623 807 3,430 322 5,909 1,800 7,709 
1947 4oo+ 19,551 5,571 25,122$ 167 15,804 5,584 21,388? 543 18,407 6,o45 24,453? 
*Figs. not known. 
♦Includes 12 middle schls. giving a 5-yr. course subsequent to a 4-yr. junior primary course. 
++Includes a number of pupils in assisted voluntary agency school. 
#The figures shown for 1947 are figures of enrolment, average attendance figures not being available 
and are returns made in respect of the year 1946. 
=In addition, there was in returns for the year 1946, record of 23,873 boys and 6,l6l girls in private 
venture schools in the Southern Provinces. 
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7. Very little practical work is ever done in the area of 
weights and measures. 
8. A good number of schools, especially city schools have 
no school farms. 
9. Many Nigerian children have no idea of what a railway is. 
10# Less than $0% of the people use timepieces. 
11. Much of the equipment, materials, and textbooks that finds 
its way into the schools is unsuitable. 
12. The majority of the teachers in Nigerian Elementary Schools 
are untrained. 
CHAPTER III 
SUGGESTIONS AND BECCM- ENDATIONS FOR THE IMPROVEMENT 
OF THE TEACHING OF WEIGHTS AND MEASURES IN 
THE SCHOOLS OF NIGERIA 
Introductory Statement 
The central theme of this chapter has been to seek ways and means, 
by offering suggestions and recommendations of â more meaningful ap¬ 
proach to the teaching of Weights and Measures, of minimizing, and if 
possible, eradicating most of the flaws and shortcomings in teaching 
methods which tend to defeat the aim of the arithmetic programme in 
most Nigerian Elementary Schools as portrayed by the interpretation 
of the data in Chapter II. 
A closer look at the resume of findings at the end of Chapter II 
warrant the suggestions and recommendations that follow. 
Recommended Basic Approach to the Teaching 
of Weights and Measures 
In order that the Arithmetic of Weights and Measures be made more 
meaningful through providing worthwhile activities related to the needs 
and experiences of the children, most of which live in rural areas, 
the writer confidently recommends that "life-related" problems be 
adopted to replace the old traditional type of Arithmetic problems 




To overcome the "abstractness" of the "traditional" type of 
problems, and to encourage "life-related" problems, the following steps 
should be followed: 
1. Discover the basic needs of the pupils in school, at home 
and in the community and secure the information necessary 
for meeting such needs. 
2. Decide upon a specific need to be met at any given time. 
3. Incorporate this desired information in Arithmetic on the 
age level of the children concerned. 
U. Follow through to see that the information is used in meeting 
the specific need. 
5. Evaluate the outcome. 
Suggestions of General Objectives 
The General Objectives of the "life-related" method of teaching 
herein recommended may be summed up as follows: 
1. To provide a programme of instruction in harmony with the 
experiences, needs and interests of the rural child. 
2. To set up an organized programme which will give the rural 
children in Nigerian Elementary Schools a better understanding 
and deeper appreciation of rural life. 
3. To make the pupils aware of the many problems of their daily 
existence and thus encourage them to find solutions to these 
problems while they are being drilled in the use of the basic 
tool subjects. 
U. To adapt the various kinds of knowledge needed for better 
rural living to the various grade levels by incorporating 
such knowledge in the teaching of the tool subjects. 
5. To make the teaching of Weights and Measures more meaningful 
and "life-related." 
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Suggestions for Making Traditional Procedures 
More "Life - Related" 
"Life - related" procedures are recommended in preference to the 
"traditional" ones. Examples of the type advocated are given below, 
and where possible, they have been set side by side with the traditional 
"type, even such as are to be seen in the textbooks recommended for use 
in Nigerian Elementary Schools by the Education Department. 
Problem Involving Liquid Measure - 
The Traditional Type.— John's cow gives a bucket twice full of 
milk a day. The bucket holds 10 quarts. How many gallons of milk 
does she give a day? 
Note: It is quite obvious that in the above problem drill- 
value is predominant. xhe pupils may be interested in milk, 
but they would get no information of value concerning the 
use or production of milk. Buckets of water or of palm-wine 
might just as well have been used so far as the value of the 
problem is concerned. 
The "Life - Related" Type.— A cow should be fed on about one 
pound of concentrates for every 2 1/2 pounds of milk she gives per 
day. A gallon of milk weighs approximately 8 pounds. How many pounds 
of concentrate should you feed your home cow on per day? 
Note: Here the problem is shifted from the abstract to the 
real. Apart from giving excellent drill in multiplication 
and division it calls for the exercises of the practical 
knowledge of weights and measures. Furthermore, it gives 
the child basic information concerning the problems of successful 
milk production. 
Problem Involving The Practical Use of 
Concepts of Length and Width 
The Traditional Type.— Peter has a board 11 feet long. He wants 
to cut it into I4 equal parts to make shelves for his mother's pantry. 
67 
How many feet long will each shelf be? 
Note : Not only is this problem of no value except as drill in 
Arithmetic, it shows the ignorance of the person as regards to 
the making of shelves, for, the length of the pantry shelf is 
not determined by cutting a board of a given length into a 
given number of parts of equal lengths. 
The "Life - Related11 Type.— 
Aim: To determine the length and width of boards to buy for 
making shelves of any kind. 
Statement of Problem: - If your mother needs shelves in her 
pantry, or in any other place in the home, measure the length and width 
of the space where the shelves are to go and the distance that they 
are to be placed apart. What length and width of boards should you 
buy from which these shelves can be cut with the least amount of waste? 
Note: In this case each child shall have to make certain measure¬ 
ments at home in order to obtain the necessary figures for the 
classroom problem. Further, in this "life-related" type of 
problem the proper procedure to follow in making shelves is out¬ 
lined instead of setting up artifical situation that is absurd. 
Problem Involving The Procedure For Finding The Area of 
Rectangles in Square Feet 
The Traditional Type.— Effion^'ishouse is 39' 3" by 39' 6". 
What is the area of the floor in square feet? 
Note: Clearly there is no purpose suggested here other than to 
give drill in finding the area of a rectangle in square feet 
when the lengths of 2 unequal sides are given. 
The "Life-Related" Type.— 
Aim: To determine the amount of flooring needed to cover 
any space. 
Statement of the Problem: - To find the number of board feet 
of flooring needed to cover any space, find the area of the space to 
be covered in square feet and add 1/5 of this number to itself. The 
sum will be the approximate number of board feet of flooring needed. 
68 
How many board, feet of flooring will be needed to lay a new floor 
on your porch, or in any room at your home? 
Note; In the usual Example EfTiong is an imaginary man, The 
problem about him has no significance to the children. In 
the "life - related" type the houses concerned are real and 
personal to each pupil, and the purpose of finding the floor 
area is clear and meaningful. 
Problem Involving The Use of Weights and Measures 
In Poultry Production 
Age Level of Children - 12 plus. 
Specific Job - Building a poultry house. 
Specific Problem - Determining the floor dimensions of a house 
large enough to accommodate any number of mature birds. 
Statement of the Problem. - To determine the floor dimensions 
of a house to accommodate any number of mature birds, allow about 
li square feet of floor space for each birdj and let one dimension of 
the house be determined by the number of birds to be kept as follows t 
12 - 2k birds . . • . 
25 - k9 birds . . • . 
50 - 7k birds . . . . 
75 -100 or more . . . 
When the dimension calculated is an odd number or a fraction thereof, 
make it the next even number. This will prevent unnecessary waste, 
as the length of lumber is always cut in even numbers of feet. Always 
let the smaller figure represent the dimension from front to back of 
the house (across the end). 
What should be the floor dimensions of a house large enough to 
accommodate the number of birds that you plan to keep? 
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After determining the floor dimensions needed by each pupil, the next 
step would be to calculate the cost of materials. Here the teacher 
must prevent specific problems, the solution of which would reveal the 
kinds and amounts of lumber needed, such as U x 6's for sillsj 2 x 6's 
for floor joints; 2 x li's for studs, plates, rafters, etc; the number 
of board feet of weather boarding, flooring, sheeting, etc., the amount 
and kinds of hardware, such as nails, hinges, etc. 
Following these series of problems, the next step would be to 
instruct the children concerning the step - by - step procedure in 
constructing the houses. 
Age Group - 8 plus. 
Specific Job - Providing safe water supply for the home. 
Specific Problem - Making water from uncertain sources safe to 
drink. [Note this problem provides excellent exercises 
in weights and measuresQ. , 
Statement of the Problem. - 
1. Water from uncertain sources can be made safe to drink 
by boiling it for 20 minutes. What fraction of an hour 
is this? 
2. Water from uncertain sources can also be made safe to 
drink by using chloride of lime (bleaching powder). A 
stock solution is made by adding 1 pound of this 
powder to 1 quart of water. What part of a gallon is 
this? 
3. Add 1 teaspoonful of this stock solution to 2 gallons of 
water. How many quarts is this? 
U. Let the water stand for 30 minutes after stock solution 
has been added before drinking. What part of an hour 
should it stand before it is safe to drink? 
Age Group - 10 plus. 
Specific Job - Providing a safe water supply for the home or the 
community. 
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Specific Problem - Calculating the amount of cement, sand, and 
gravel needed for making a concrete curb and top for any 
well. 
Statement of the Problem. - For making a concrete curb, a 1 - 2 - h 
mixture (by measure 1 part cement, 2 parts sand, h parts gravel) is 
recommended. To make 1 cubic yard of such a mixture requires approxi¬ 
mately 6 sacks of cement, 1/2 cubic yards of sand and 1 cubic yard of 
gravel. 
1. The inside measurements of a square curb (most wells are 
round, but it is easier to construct a square curb) should 
be about 8 inches more than the diameter of your well. Find 
the inside measurement of a square curb for your well. 
2. The walls of the curb should be 6 inches thick, and should 
extend about 2 1/2 feet below the surface (to prevent drainage 
water from going Tinder it) and about 2 feet above. The 
top should be about U" thick reinforced with steel bars. 
How much cement, sand and gravel will be needed to make a 
concrete curb for your well. 
.£ge Level - 12 plus. 
Specific Job - Cutting the wood log. 
Specific Problem - Determining the number of board feet of lumber 
to be cut from any log. 
Statement of the Problem. — To estimate the number of board feet 
that can be cut out of saw logs, the Doyle log rule is frequently used. 
The rule is: 
Subtract U from the diameter (in inches) of the small end of the 
log, inside the bark, and square the remainder. The product will 
be the content of 16 - foot log in board feet. The number of 
board feet in logs of other lengths is in the proportion of 
their lengths to a 16 - foot log. 
Measure the logs that are being cut for your project and deter¬ 
mine the number that will be needed. 
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Problems Involving the Practical Use of Dry Measures 
Age Level - 12 plus. 
Specific Job - Feeding the milk cow. 
Specific Problem - Determining the amounts of various concentrates 
to mix in order to prepare a ration of any protein content. 
Statement of the Problem. - Following is a table showing the 
percentage of digestible protein in the grain feed (concentrate) that 
are usually available on farms. 
Concentrates Rich in Proteins 
Cotton-seed meal (prime) 3U$ digestible Protein 
Cowpeas (ground 19% " n 
Peanut meal 38$ » it 
Soya bean meal 35$ " H 
Concentrates Low in Proteins 
Com-and-Cob meal 6$ digestible Protein 
Com grain (ground) 7$ " n 
Oats (ground) 8$ " it 
Wheat (ground) 11$ " n 
The milk cow on the average farm should be fed on a concentrate 
that contains about 18$ digestible protein. 
From the table above, it is seen that the concentrates listed are 
either too high or too low in digestible protein content. In order to 
mix a feed that is too high in digestible protein so that the mixture 
will contain the desired digestible protein, the following rule is used. 
1. Subtract the number that represents the per cent of protein 
that is wanted from the number that represents the per cent 
that is higher than wanted. The remainder will represent the 
proportion, by weight, of the feed to be used that is lower 
than wanted. 
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2. Subtract the number that represents the per cent of protein 
in the feed that is lower than wanted from the number that 
represents the per cent of protein that is wanted. The 
remainder will represent the proportion, by weight, of the 
feed to be used that is higher in protein than wanted. 
From the above table calculate the amounts of any two of 
these concentrates (one higher, one lower) available at 
your home to be mixed in order to prepare an 18$ digestible 
protein ration for your cow. 
Age Level - 12 plus. 
Specific Job - Feeding Hogs. 
Specific Problem - Determining whether to sell grain or feed it 
to hogs and sell the hogs. 
Statement of the Problem.— The amount of grain required to pro¬ 
duce a pound of pork, when fed alone is calculated to be about 5 l/2 
pounds. 
1. At the present price of the kind of grain you have, and at 
the present price of hogs on foot (live weight), determine 
whether it would be more profitable to sell the grain or 
feed it to hogs and sell the hogs. 
2. When hogs are butchered, they dress out about 73$ of their 
live weight, including the head. 
At the present price of dressed pork (the whole hog), would 
it be more profitable to sell the hogs on foot or butcher 
and sell the whole hogs as dressed pork? 
Age Level - 12 plus. 
Specific Job - Feeding laying hens. 
Specific Problem - To determine the per cent production 
necessary from any group of hens in order to make a given 
per cent profit over feed cost. 
Statement of the Problem. — To determine the total amount of 
feed that any number of hens need a day, divide the number of hens by 
5 if you have the egg breed or by U if you have the "general purpose" 
or "heavy" breed. If grain is fed, one half (l/2) of this amount should 
be grain and one half (1/2) should be mash. 
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At the current price of feed and eggs, what per cent 
production would you have to get from your hens in order to 
make a profit of 125$ over feed costs? 
Miscellaneous Problems Involving Weights and Measures 
Age Group - 12 plus. 
Specific Job - Painting or white-washing buildings. 
Specific Problem - Determining the amount of paint or white¬ 
wash needed to paint or whitewash any building. [Note ... 
there the child is brought face to face with weight and 
measures]. 
Statement of the Problem. — 
1. One gallon of paint will cover approximately 200 square feet 
of surface with 2 coats on buildings that have not been 
painted, or approximately 300 square feet of surface with 
2 coats on buildings that have been painted. About how 
many gallons of paint will be needed to paint the building 
or buildings at your home? 
2. One gallon of whitewash will cover approximately 200 square 
feet of surface with one good coat. The following in-' 
gredients will make approximately 20 gallons of whitewash. 
50 lbs. hydrated lime 
10 lbs. common salt 
2 lbs. powdered alum 
1 bar laundry soap 
10 gallons of water. 
How much of these ingredients will be required to make 
enough whitewash for whitewashing your home? 
Age Level - 8 plus. 
Specific Job - Fencing the Garden. 
Specific Problem. - Acquainting the pupils with the kinds and 
lengths of posts best suited for fencing gardens. [Here in 
addition to dealing with lengths and areas, the child 
could be given a good drill in number work]. 
Statement of the Problem.— The kinds of posts that will not 
rot quickly are: 
(a) osage orange (d) cypress (g) okorô 
(b) locus (e) oak (h) ududu 
(c) cedar (f) pine 
1. How many kinds of posts are there that will not rot quickly? 
How many of these do you know? Subtract the number that 
you know from the total number. How many kinds are there 
that you do not know? 
2. Posts for a good garden fence should be put about 2 feet 
in the ground and should be about 6 feet above the ground. 
How long would these posts have to be? 
Age Group. - 10 plus. 
Specific Job - Fencing the Garden. 
Specific Problem - Determining the number of posts needed for 
fencing a garden. [Though number work is involved here a 
good percentage of the work involved is concerned with 
measurement]/ 
Statement of the Problem.— For convenience in putting on the 
baseboard, the posts for garden fence should be set 8 feet apart on 
centre. Measure the distance around your garden and determine the 
number of posts that you111 need to fence it. 
Age Group - 12 plus. 
Specific Job - Fencing the Garden. 
Specific Problem - Determining the number of board feet of lumber 
needed, and the costs for the posts and baseboard, for 
fencing a garden. [Here too number work is involved but 
the actual operation calls for a knowledge of measurements]. 
Statement of the Problem . - To find the number of board feet 
in any piece of lumber, multiply the thickness in inches by the width 
in inches by the length in feet and divide by 12, 
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1. If sawed posts U inches thick, 6 inches wide and 8 feet long 
(U x 6 x 8) are used, and if sheeting 8 inches wide (which is 
one inch thick) is used for baseboard, how many board feet 
of lumber will be needed for the posts and the baseboard for 
your garden? 
2. At the current price of lumber per thousand board feet, 
what would your posts and baseboard cost? 
Age Group - 12 plus. 
Specific Job - Controlling insects and diseases. 
Specific Problem - Determining the kinds and amounts of ingredients 
needed to control the curculio on plums, cherries, etc. [Notes 
Here the arithmetical implication is on weights and measures 
of the ingredients used]. 
Statement of the Problem.— To control the curculio, which is a 
bitting insect, an application of a poison spray should be made just 
as soon as the fruit sheds its husk. This application should be 
followed with at least three other similar applications about 2 weeks 
apart. 
1. It requires about 3 gallons of spray solution to spray one 
full grown plum or cherry foliage. How many gallons of 
spray solution will be needed to control the curculio in 
your orchard? 
2:. Ready mixed spray compounds for controlling orchard pests 
are on the market under various trade names. Directions for 
making the spray solution are given on each package. Get 
the directions for using the one that you'll need, and 
determine the amount you'll need to buy for controlling 
the curculio in your orchard. 
3. If you prefer not to use the ready mixed compound, the cur¬ 
culio and other bitting insects can be controlled by making 
a solution of about 3/k pounds of powdered arsenate of lead 
and about 2 1/2 pounds of hydrated lime to 2$ gallons of 
water. 
How much powdered arsenate of lead and hydrated lime will 
you need to control the curculio in your orchard? 
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Age Group - 12 plus. 
Specific Job - Planting Early Vegetables. 
Specific Problem - Determining the amount of seeds or plants 
needed for a given area. [Notes Apart from this problem 
providing exercise in number work, it calls for practical 
activities in the measurement of lengths]. 
Statement of the Problem.— Like other leafy vegetables, cabbages 
require a rich soil for best results. The early Wakefield variety 
should be set about 10 inches apart in rows that are about 2 1/2 feet 
apart. The later varieties should be set about lU inches apart in 
rows that are about 3 feet apart. 
How many of either of the varieties will you need to set your 
plot? 
Notes Similar problems could be set for gourds, melons, okra 
"etinyong1,1 etc. Information relating to correct spacing dis¬ 
tances can be obtained from any of the Agricultural Departments 
in any of the three Regions or from the Federal capital of 
Nigeria. 
Specific Recommendations for the Programme.— The interpretation 
and analysis of the suggested procedures seem to warrant the fol¬ 
lowing recommendations as possible approaches toward continuous growth 
in the building up of worthwhile and meaningful concepts of weights 
and measures among Nigerian Elementary School children. 
1. As much as possible the Foreign Measures should be adapted 
to the experiences of the Nigerian child. The writer has 
attempted to outline ways and means through which this 
could be achieved by carefully measuring and computing a 
table of contents of some local measures and expressing 
same in terms of foreign units. (Vide table 5 - "Contents 
and Weights of Local Measures in Terms of the C.G.S. System 
as Used in Nigeria). 
2.. Schools should endeavour to provide' the following materials 
and equipment for teaching about systems and instruments of 
measurement. 
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(a) Quantity.- Abacus, number, charts, dial telephones, 
street numbers, counting block, fact finders. 
(b) Lengths.- Ruler, yardstick, tape measure, meter stick, 
standards for measuring height. 
(c) Time.- Calendar, clock, watch, stop-watch, sun-dial, 
shadow stick, hourglass, time table, school clock 
system, "Ntiantia", Standard Time Chart. 
(d) Value.- Coins, bills, cheques, stamps, tickets, price 
lists, price tags, cash register. 
(e) Weight.- Postal scales, druggist scales, pressure 
gauge, labels showing weights of tilings. 
(f) Area.- Square-inch cards, square feet cards, sizes 
of rugs and rooms, house plans, garden plans, maps. 
(g) Volume.- Pint, quart, gallon measures, cup, teaspoon, 
tablespoon, cooking measures, cans by sizes, boxes, 
cases, beer bottles, other bottles, rainfall gauge, 
cigarette tins, kerosene tins, jars, otu, "okpoho otong',1 
"ikpe ojop," baskets, bowls. 
(h) Temperature.- Thermometer, clinical thermometer, cooking 
thermometer, thermostat, automobile temperature gauge. 
(i) Prepared and illustrated stories of measures, such as 
shoe size, hat size, shirt and short size. 
(j) Prepared and illustrated stories of commodities, such 
as nails, buttons, needles, rice, yams, beans, onions, 
garri, etc. 
3. Projects should be given a place in the teaching of weights 
and measures as this may help deepen the child's concept of 
measurement. Problems could be planned ons 
(a) Distances.- Rail, air or water journeys (depending on 
the location of the school) between chief towns e.g. 
Aba to Port Harcourt on the Niger. 
(b) Areas.- Areas of the Various Regions, provinces, districts, 
etc. 
(c) Money.- Buying and selling using pounds. Changing 
pounds, shillings, and pence into currency of other 
countries (at current rate obtainable from the 
Newspaper). 
1+. Actual activities, where possible, involving fencing the 
pig-sty, fencing the farm to keep out goats, spacing yam-stands 
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and yam-stakes, building bams, estimating the volume of 
containers, calculating the cost of pig-feed, etc., should 
be undertaken. 
Suggestions for Appraisal of Work.— The following suggestions 
are advanced as a possible aid for evaluating the work that might be 
accomplished through "life-related" teaching in schools. 
1. General Observation of Pupils - Pupils should be observed 
in various situations in order to determine how alert 
and cognizant they are of the world around them. 
2. Specific Observation - Pupils' attitude towards problem 
solving should be specifically observed. 
3. Interviews with Learners - Learners should be interviewed 
in order to get information about their understanding of 
and performance in the solution of "life-related" problems. 
U. Inventories - Inventories should be drawn up in order to 
get information about children's outside activities and 
their use of free time. 
5. Diaries and Logs - The children should be encouraged to keep 
diaries and logs so that the teacher could, upon analyzing 
them, secure information that might help in building up a 
"life-related" programme of study for the class. 
6. Conferences - Conferences should be held with parents, other 
teachers, employers and so on, to secure data regarding the 
children in situations not observed by the teacher. 
CHAPTER IV 
SUMMARY, CONCLUSIONS A.ND RECOMMENDATIONS 
Introductory Statement» — The purpose of this chapter is to 
present a most comprehensive and elucidating summary of Chapters 
I - III. Besides it aims at providing the reader with a rather 
concise and vivid synopsis of the basic findings under the different 
side headings that follow. The conclusions and recommendations are 
a direct result of the careful examination, detailed analysis and 
reasoned interpretation of the data collected and presented in the 
preceding chapters. 
Rationale.— Nigerian Elementary Schools have paid far too much 
regard to the content and treatment traditionally associated with 
English Elementary Schools and far too little to the Nigerian environ¬ 
ment and to the material which has reality and meaning for the children 
because it is within their experience. 
There is, obviously, a great need for the reform of the curriculum. 
This should not necessarily involve the introduction of new subjects 
which seem to be particular or valuable in African conditions. 
Children should be encouraged to develop numerical thinking. The 
importance of measurement as shown by its use in science, industry and 
business ought not be overlooked by a teacher in his search for worth¬ 
while learning activities in Arithmetic. Weights and Measures should 
be considered from the standpoints of their place in the curriculum in 
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Arithmetic, of their historical development and present characteristics, 
of the demands they make upon the individual who sets out to understand 
them, of the difficulties pupils encounter in trying to learn them, 
of the progress of pupils in dealing with them, and of the influence 
they exert upon the methods of thinking of the modern world. 
Definition of Terms, Statement and Evolution of the Problem»— The 
terms, "Development," "Weights and Measures," "Curriculum," and 
"Elementary School," have been used in the entire work in conformity 
to the definitions given in Chapter I under the caption, "Definition 
of Terms." 
The problem involved in this study was to survey the development 
of weights and measures, to analyse the curriculum content on weights 
and measures recommended for the Elementary Schools of Nigeria by the 
Education Department, and to offer suggestions and recommendations as 
derived from the interpretation of the data, for general improvement 
of the teaching of Weights and Measures in Nigerian Elementary Schools. 
The problem evolved out of a situation peculiar to Nigeria. 
Purpose and Limitations of the Study.— The purpose of this study 
was outlined in Chapter I under the side-heading "Purpose of the Study." 
It had both general and specific implications. Generally, it tried to 
survey the past and present develppment of weights and measures, and 
their place in the elementary school curriculum. Specifically it tried 
to answer the questions listed in the section already referred to. 
The study was limited to weights and measures. A second limitation 
was the general study of materials without specific observation of 
present procedures. 
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Locale and Period of Study.— The scene of operations upon which 
the study was based is a country called Nigeria, and this study was con¬ 
ducted during the 1959-1960 school year. 
Research Procedure and Procedural Steps.— The Historical and 
Descriptive Survey Methods of Research employing special techniques 
were used. The procedural steps involved the review of pertinent 
literature, the help of an assistant investigator, the despatch of 
letters to certain Village Elders and the presentation of the findings, 
implications, conclusions and recommendations as derived from the 
analysis and interpretation of the data in the Thesis. 
Summary of Pertinent Literature.— A summary of the pertinent 
literature indicates that primitive peoples must have used some form 
of crude measurements from the earliest beginnings of human development, 
and that the course of development of measures may be traced from early 
diversity to later uniformity. It indicates that the progress towards 
uniformity led to the institution of common measures. 
In much of the current literature dealing with the teaching of 
Arithmetic, emphasis is placed on the importance of making what is 
taught meaningful to the learner. A survey of the literature further 
indicates that the Metric System is not merely an exactly related onej 
its relations are established and stated in the well-ordered and 
assumely familiar decimal system. It provides the clearest possible 
illustration of the relations between measures and weights. 
In relation to actual classroom work a review of the literature 
points out that it is not profitable for children in the elementary 
grades to spend time committing to memory tables of weights and measures. 
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Findings of the Study.— The specific findings relative to the 
entire study may be reported as follow: 
1* In the measuring of one thing against another in an exchange 
of goods, a common standard had to be selected as a basis. 
At first this was the grains of the field, later it was the 
precious metals, goats and slaves. 
2. The measure employed in building was the length of the human 
foot. 
3. The tribes portrayed their concepts of measurement of distances 
and depths in their folk-lores and fairy tales. 
lw The Seven-yearly System of crop rotation practised by 
Nigerians long before the advent of Europeans formed a 
"standard" for the measurement of time and for the calcu¬ 
lation of peoples’ ages. 
!?• The sunj certain birds e.g. ebom and achachaj and the 
"Ntiantia" were the local timepieces among the tribes. 
6. Bars of iron, pieces of cloth, cowrie shells, manillas, 
goats and slaves were the early forms of money used in 
Nigeria. 
7. The Scientific unit of length is the centimetre^ of time, 
the second, and of weight, the gram. 
8. The text-books recommended by the Education Department for 
Nigerian Schools are unsuitable. 
9. The schools are poorly equipped with materials and teaching 
aids. 
10. The majority of teachers are untrained. 




The following conclusions have been drawn from an analysis of 
the data and are answers to the questions posed in the purpose. 
1. The early forms of measures adopted by most Nigerian tribes 
were the Gin-boxes (Ikpe), the "Okpoho Otong," cigarette 
tins, the cowrie, and the manilla. 
2. Nigerians made use of the knowledge of measurement in trade 
and commerce, in architecture and arts, in agriculture, in 
the calculation and estimation of time, in reckoning and 
use of money, and they showed a reasonable concept of measure¬ 
ment in their folklores and fairy tales. 
3 • Very little has been done so far by way of co-ordinating the 
idea of Nigerian measures with those of the C.G.S. system. 
Data showed that not much of the Nigerian environment related 
to weights and measures is introduced into the classroom. 
U. Committing of Tables of Weights and Measures to memory is 
encouraged in the schools. 
5. Problems based on reduction and conversion of weights and 
measures are encouraged. 
6. The Arithmetic textbooks in use in Nigerian Elementary Schools 
are comprised mainly of isolated drill which adhere to basic 
standards. 
7. The C.G.S. System is very useful and absolutely more scientific 
than the crude Nigerian system. The large scale use which the 
C.G.S. System experiences does not call for its abolition. 
8. Teaching in the area of weights and measures centres around 
the old "traditional" methods. 
Implications.— The interpretation of the data collected in this 
study appears to have the following implications: 
1. It appears that most Nigerian tribes are more conversant with 
their primitive measures, and so, ways and means should be 
sought to modernize them rather than substitute the C.G.S 
System blindly. 
2. It appears that the Government Syllabus does not lay much 
emphasis on the Metric System as it does on the English 
measures. 
8U 
3* It appears that an important consideration in the teaching 
of weights and measures and the correct approach to the 
subject should be from the commodity to be bought or sold, 
or the necessity of finding a length or a breadth or a 
height or a distance. 
U. It appears that there is a great need for Arithmetic text¬ 
books to be written for Nigerian School children by 
Nigerians who alone can understand and are capable of 
visualizing the needs of the society in which they themselves 
form part. 
Re commendation s.— A study of the re’sume of the specific findings 
seem to call for the following general recommendations, viz. 
1. The general area of measurement in Nigerian Elementary 
Schools should be revised in terms of objectives, procedures 
and techniques of appraisal. As much as possible the Foreign 
measures should be adapted to the experiences of the Nigerian 
child. 
2. Local measures should be introduced into the classroom for 
the teaching of weights and measures. 
3. A programme of 11 life-re la ted" teaching or some similar 
functional approach should be adopted in the schools. 
U. New textbooks should be written in accordance with a more 
practical and meaningful approach to weights and measures 
as they are used in problems of quantity, area and volume. 
5. Inservice study of several methods and/or procedures in the 
teaching of arithmetic should be inaugurated. 
6. Specific studies which would be particularly significant to 
the area are: 
a. An experimental study of the relative effectiveness of 
the more traditional and the "life-related" approach 
upon Arithmetic achievement of selected elementary 
school pupils. 
b. A survey of the "life-related" approach of problem¬ 
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